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. . . cLojJI^ -ij^-jJl :(jA-JL>- lT-J ^L*' tCjLtjftlaeJLI IJ j-kjJl JuC J^^ii} 
1 i j r nb t Lua JjuaJlj j£LaJ! ^^lc LS-ilj} mi a JojkjJI 

jlj-LaVl SLl*. jjfc frl—fljJIj . j mtll 5jl CjljL>J>V fj j~i « n a Lr l£,! ^ Ir 
^uuLa^La jljUxl ... JUJLSelJIj £jjL»Vl Jjl3 JlaLc jljlsl . . . ^ I j— *1*J I 

cdlj 3? Ijl^J 5uli]ljdjLj l^JI Lajtj *IjJL»I 'jJ^ < rtmrTMIj 4 jL-H-L-o 

4j9LflJ t LoJb jjl ll'flll .jl inTlVl (J^3j)<j ill 4j Jjjwj lLsj^ m> tjjftj 

Laj j~i 4 ii >> Ij c 1 $JL=tJ 4jdL4 j_cbjJI 4j9L2j . cJa__d^JU 4jsL2jj t£_ ilajjl 

i^flj^X. <j^aj ...*JL» (jic jyi J-*^Mj 4 jrtJjVl JljSlj JUi-ojJI IjLA JjoIj 

VI 4 £j|jL9*Vl jjja^jLfl i^Lsei-a jljLLal (jLajJIj UJLstlJI j <J— c - 

. 4i)Lc. j £JjlUl 4jI Jj ^ufcVlj JjVl J->JL>JI 

^Ijjj ijjfcljJaJlj lIjIjlxVI elib^Jtl ^Jdj t J Ji LaclJij j jj till ^JLc j»j-C-J 

U a cLojjI 3 jjJoj (j — 4j 4 l_3 j LaJL I J Cj Loj) 1 i 1 1 Vji^jJ jjlr>~i c JJ a 

jj-ojJj tt jLajJI J^t i^i ill <w^VI Ja-oJI (j^-C ^jb Lt jJI 4a^LSUi 4j^U 

(j^a 3jlj"^ oLiL>o L^LaLjj »3l^>JI (3^^Jo 4^c.jLa ^^ic. i rtrti j-l^jJI 4j9LSj 

L7 £.}}\} ^jUI ^ Ix. I 1 iiholj < j"»r" uiJJ ^ Lr XiJJ * J-fJCOJ JJL*JJ 

. jj;tJI 4£,LiuD_a SLpJl J-ljbl L^l t JlliJI J^llII j^J! JiJIj 

>lVI ^-1*11 .2Ja - ^jl^JIj ^IjJI =^^1 ^U! ^ J>U ^j—i (*) 

.2004 .s^aUJI 
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* * * 

4_yaVi yx-a IjLl S^LoLc 4^U^ 4_uaJUJI ^Liill IjLlj SSU>- Sjj^xb ^ftltTl 
Oltny <ya 4JVj>j l_^UJI jj£Vl Jlj ...» ^IjJ La jjb Ij-Aj $4 joltll 
SjJ^jus iLuaja i l^Jjt Mil 4jJoc_jV| 4jjgSM J^alSLlLi ^Jt*j <jl Cij^^c 
.4^4 jjl 4-uj^uL>Jl ijqUtl 2UaVl j^fc-* 

CjLqjI 1 1 4 j 1 A J jl 4^1 olr iljLajla o ojjSH Jj^t-o 1 1 (1 jt 

jjfc ij II £jj Jjjoj ^ J — II ^LlII ^j^ij * Ll>.jJ_9 £j I 4jjLq 5jl — x>-j 

Ji-JuJI u-SJl^j JLflUI JajlII I jl o'r I j_3l 4 l^IjJj ^3 ^ 

Sj^fcLLb ^U!l . . . 4^2 — coj 4-iBjj^a 4 jJj I Lufc t llj «j jjt"ill w jj^jeIJI 

4-L^iiiJ I J 4-i-LJ IjLStLo Li3j t * L5 mJ tfjl jjC L clU j J ( 4^L^J 4 jr I I 

4_j_Lj 4joJL>. ijr — ^ < ^fl* * J— J oj A i— ajLt-a jJ 4jI » j_ oIL^eJJ 

^ '"J 3 L^jLjJLto 4^jvlj^aj) i L4X Jloj jljJolj L$£ (-uLcj i^i^ (J^cjlj ^fll TtJLl 

^ I i(^jL-bu>- J in ir j 4acl 4 uu^uJjq jjfc I J^Jj . I^IxSj cm^o ^JLaa 

.^jLua^Jl frLljJI 

jJaJl 4^>Lc ...^ o'l-artLij ^..rt'tlLj 4 fc-tJaJL ^1 l^VI Jj^jJI 4 

1 L^jVj^oj 3jjbllaJI jljJol ' ^ jlcI^j ^rui ^ 4-cLxo-o . . tx : 1 1 j 

^ till Ju 4jgWII 3^Lfl)/lj j;'"^l (jifi, SjJLaJI J u-ooSJI j ^ 4jLvVIj 

4jjI jJI 4jj_oj ^£Jua ^ ult II j ^ 1 1 4j3jjlII Sj^alJLa jl 4j3jjlII 4 

4 njn-*J! 4jsL£ j| ^IjJI ^La^VI 4 flL2j ^j^j^'* 4jI . Jjjil ^1 4__jljL>JiLj 
j^l^JaJl Jjj ^IjixVl j j< n'll JHuxj j tySj^li Jj)<>><iH Jlaj ^Ul 4 aim I 



>fcliuii 

L;r k. jjJiiJlj hjuiaJLi 4^lJlj 4_LjSL4JJ jLujVI 3^3 4j9Laj (jr A lLLJjJ . Ijbfcji] 
4flLflJ {jr A> ^\t\\ 4j9l3jj . J 1 n't 1 K U ^j-ujj jjj**"iH j (^JLstlJIj jl£ljV1j i k i> ill 

UjIjI ..O^yi £Lm-^ <jt^ jLj-^VI^ J^aVl 4_]La£Tj jjjiaUI ^ ^UjJI 
jSf i4^vjj^jjul oLqj^j jjX. i Juaj 1 — gUL-o! Ju^Ijj 4j^JI j j I till 

frLcajVI Ju I juj ijj-ajlJI 3jl r>>^ CjIjJl9j 4jlL CjbjLstill 4jI y~ i uj\ 

.^<tV»U 4-j-lj jo^^Lj (J^al^c j^uujJj 
LLftlifcj lili : JL^l Jjj VI — ^1 toj^ij ^jJI ^JuVl JIJ — lJI 

Jin", nil Sb^Cj U3Lp- ^ jcLJI ( . iM.II ...3^ l^4jU.VIjSLs^£. 

. Lujljl (jC 4jLc 

tj^Jj i i^l <\ >'i ... bjLux>> til Jl!! CjLXi 4_LaJ^a LloIjX. I ^Lju 
Jl j -'II 4j^>.j Jj fl T ^ ' ^1 ^"XU ^jj^l 3j_aLi_« ^ »ja c_jLxC. • 
...^jLl^. jLfcJjIj jiLiil *ljjl £>UJI fjlj ti-flMivVl J^jcLotJIj 
4* mi I" 11^ 4^ill <T<-wNI 4 mVmH J}L>. J^s I , njX. ^JjM 4 o 

. Lalx. LxLU 4^ujjJLI ^ 4 Mjlt"ill 

J}L>. ^yoj J<rin; oil (Ji>«J ^jlt"j ^lc 4 — a/Luu l_jLi£. • 

jL^^U 4_JLL*JI Ki jJI ^ J*ISLUI j j-L^ju^I 2uL*t t 4 .iUl^ 

^3-aJI j^Vlj j nnlj (jjrt^*! 3jJJ3 dJMldl^ ^^^JjjiJIj ^ — oIaJI 

. JaaJI 3jIjI^ 

^jl^j Jjjl^ i'-i j-w t jrjL>J! ^1 jhj<uUU jrj — I3-LJI 3j-*jb • 
3Lp- j^o Vju LajLwj — uulj ^jIjjls ^1 j jjt"ll 4^Llll L y&j^l\ ^ 

oLJl <_) Li£. — j t ^j) —1 uj^q «— SJlAj 4j«^^ 4jI Jj>JI c_)I J^. # 

CjjJl^oJI jjLj 4j)M c_)Li£.^ t^xlasil 4Jo_^*1jI ^ Ci JjLstlll 

1 a A i4j3jjlXI 4-C LLuaJ I 3jl i^n (jr lc I i4JLol£Liil 4jjj_i-«o 
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^LLuaJI ^L1>VI <J^j 4rti< U 4jj)..niH 5 UJjJI 4tj.U 4^Lx 
1 jf 1 o"i^-lj Lj^uLlj-u lLU j C-l 1 J i Wi A j 4j9jJ-LI ^Ljj]^ <cr ^Ull (±AjftjJlj 

, jcJI . . . I J fljUlj 

Sjljj — i jV! ^ultJI ci^tJI 4<j.U lJsU. j — uii j .4^111 ^^Ja tj 

4j^ i>>f CjL^Lc 4_l£. j-jjlj 4 j 4^lj^<i JiU-i 4jl ^j-C ^ <>i*4 JlSjljJI 

d i ^_\* 1 1 t ** \ 1 j \ 

4jj^tll 4^1 ,1,1,1 j jULVI <ya ^Luil j jua^JI ^ ^MLVI 

LlJIjjj J-c ^x.jJI 4-ijj-aJ! jl JlLJI jru ^.nlt-H JjUlII uLi: • 
JoLjjJI ju^jJjQ JjLoaj i j j i uj . (J^LljJI I JLA 4 j q frV ^ !j j ... 11 

lIo L__ji_Ll I 4_j_^__i_Li_i (jl ^SLqj 1 or 4^jjJLi <Zj Loj Lu^_>. V I < — il -lC 9 

4-ijjjlJI CjLl^bJLI Jj-a JuJlc ^ 4jjLauVl 4-ijaVl 4_i luj ^UjjI • 

i «J Lo 1 4-tJj i al >JI 4_yaVI ^ 4 j gl t II 4-i^Ldail 4 t L^Vl ^jj 
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jujusjJI ui>j ^yJJ < V v^j ^JjlII :lJJJJLI J jJLj Lo£j t 111 j>>- 

LI i^nll u <ilr ^If 1 i mj i nlj t4_u>jJLll 1 jLJa-aJI 4 JijaLLaj 

0 ciij ^ o"j tt a (JJ ^ ^ j ii" iuU V 4_Jolj^^j jjl . LUj^. ^j^a ^ fLJIj 

^i^, t jjjjLS (j^-llal^jo (3^-^ < rtj^ : JIJ— laJIj . . . 4 j < 4 jolr I_sLajI 
4_i^l jjl SUjLsejV I 4£jLiillj tS^LaSLj ^ylolj^j^j Jill ^fln^ 4 i njL^a 

$4-ud*I1 4.9 I J^^* 

pl*JI 4j9Loj (jj£u (j- 4 ^ '^-L*JJ JjJ^j *^ltJJ ^"i \ a ^<*W * im ^& V] LaLc 
.SLpJI BjljJ j^J ^Aitj i3LpJ! jjbij^J ^-flJt cm^v *3L_>JL> 




i^JaJI ^jU~h ^slisJI c_jjL>JI >j-i^l 

4-ljjJflu 2LoLjJI CjIjI j -»H ^ 4£jl JJLI t>a U ^ tf tj.UTI 

t <_>uSJI lJ-A4jti> JjUfc [ _xjua.dJLutAd4 LcLd ■ 

^ - J «... jjUJI ^J«»l>ll 
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,,m! ^1 43 liH I 4tj,1n U : Lbjl fubVl JaJj U . <cl*JI 4 imUT 

I JlA L$j (jrt^j ^ jJ! 3j-aill 4 — SjjJaU ^jLaU j — sI^Ij jt^J ^1 — aic 

l-oj^ju '.(^-A^ '.(jr^J^ ^ — L^! J> 5t ^ -5>*-aill «-flJL^J1 (Jj — SLiJl J^^Ji 

^ 4-f uJLl 0 JlA JjUjIj . 4j.gJ.tJI duu&\ J ill jl t 4jgUH 4 sUHl 

4_^1 

(jLajj 03j (jr Ja jj 0 1 1*< I, I (j^DjJuaj ^^yaJI l_9jLjlII £j)AJy-.a '«4 a^LSiJl 

4J9LSUI jl i UU V U IjLA ^yfl (Jj j i-u^ . L#J Lr lx. ^Jbj^L jl 4 ii<i 

jx. 4-j/Vl ^jLaJLI Jj'^V* ^ A 4jgU!l 4^3 I 4_j_*Vl /\ 4 jultll 

CjIjI^>JI jJJL__» ^ — l^j ^_>UJl jloljlJ LfcJj ^Lc*J ^ — L«J1 

Jl I jlj .^^ij^j^jjdl ^4 oe LI ^ I jlx 4JJJJ-10 r.^rioj ^1 4 cUJI 

JjL^JI 4£jt , nil ^ l_^c^_j U L^ic il jl Jj-oj I jjt ^ix, bjljta VliLa 

43jjl* ^1 4jxLxj j^^J 4j m]->JI 4a£. JL>JI Lj>L>JI ^1 J VnJ jLlj j-*ljJI 

Lqj 4 lT>^>» [jy * La j *4-ui Jl^JI 4 — jiifcJI Lq ^<gnj Li->> jJja-JI jX. j xi£ 

^cjJL^j j£L*JJ . 4 j m i-»Jl 4-lC Jl3sJ! L^L>J I ^IjLSt^ u/f Cj 1 j 1 1 lZjLljLscjI 

JL^f JjUjJ fLc ^L) 4 uoLskJI 4Ji»UII 4j lmLlJJ\ l-3jL*11 j_4 JUJX. 

j^a JLgJL f.U9jlI Lo-jJ '(jr^P 3 ^ J tl^J ' ^j^jJj iS^JIj 4j H CjI J^JLl 

L^jL 4aoUH SLiiLSlI! 4^o V I jjtxs jl 4_i J.tll 4_^UUI l_9^C? ( i_jtlSJI 1 juk 

j^JLj jU'n La c-dlSj j i> j^tj (^SJ Osj^UI l_3jI sJLI Jl 

^ jLaJI (jlaljJLI jjil ^P^jJUj LLuiS jjo (J-^LllI I UJ ^ i-ojj O j"r j tJ AfjJaJI 

JjLu I Jul mi 4 j<tUll 4_A3LalII 4_jjoVl j-^t-c i— oj^aj Jya 1 jl Jjlj 
,LcClj . l^jo^l ujIi jr. 4J)L)^U gjaajfc. ^j^J ^jJvVl 43>liJI JjjuaiJI 

J-j-o^j (^Jlj i LojI 4-l^j^jlJLI 4 — L^ljjJi ^ ^_ — L^ fi}\ cJli]l Jmnll 
^3 4_ijLsej)/I 4^j1 — J:. oil u-SjUll j-a ^j-LJI I jufc LUf (<^>L» jrULI^II jl 
.(( jryla! jll 3l_p- j^o jLkjJ)) 4 — ]fl j U t a Ljl^a£. Jjualj • ^-LdIj^j^jJ j — o"i>a 

jn f t 4jaL2iD 4 o ^ 1, 1 £j\ j^SLli JL^vl ^JjlII jl j_j1jJI J isiaW ^ j 3 13 

j£. * L7 -.1j ^UVI 4_|lr (^jJI 4 < .iti'i e-Lj LjJj ^jUJI jLljH 4j jl 

.((4J3LaUI j-a jLA^_i» ^lUI jl^JjJI JfrxiTI I JL^J Ooifejlj jl ^jjloJl 

^JJL>otj . « jiiaLdJM j Lulu jjl jji (^jLjlLI j!j->JI ^1 £jju3^X\ 1 JlA UjjJojj 
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I Jufc C^jj-l£.j . 4_i3 (jujt') ^ J II (cJL*JL> LcLU^ — 4j9LloJ JIU-J 4 tj 

^jJIj i^T^lsLaiiJI ^ j « J t n a 1 1 4_*J^->- <— jl^Jjl Igt a JUjlxjo ^^yjJI <JjI t-JL! 

i4^jJ! C*j i^r ^jl tj? t« Ltx ij\ t <T'7-J V J^ill j ^lx!U jJjLSJI |C£.jJLj 3 1 * ^ 

jVI Jj^ol >4jfllf 4^Loj ^JjJ jrULIj^a ^HiJ ^ 4_uLjJI Ljj^l Jl Jjuj 

JiaaJI ^ia ^jx-Ij .p_JL*JI I^j^i ^ 4j*Ult SLJsUUI 4J1 ^ ^1 

j-A>>*J . 4 jolt II 4^LSlII ^ J-** 'CjLo^LlII p£ o^^t^ <^-4-U o^ai < 

.(S^L^JI 4^^*11 SjLuu IjLa) ^JaJI j-aLLq ^1 (SMI* 

^JjlII Cjyj iJI (j "flk ,J^a Jh) 1 uJ 4_la1jl]1 4-SLaiiJI q — c ^jjjJL^jj ^ >. 

. j^U'db^a 4 jnj iU"ill <li^bx)L (jilt" Mill frLaJjtJI jJoj 4^jvj L-bjLc Jj j,n tilTI 
Ujj r>j (Joi^o 11 ^ j 1 1") jjjLj 4-uljjJ ^ljJLjJI ^ 1 in <i 1 1 i " " a i <a j 

^yjl JL>J1 LLj cJ-uo J lJio^j jjjtj . 4_£jju«Vl SjL^tlll ^ jVI 

LjIjlj Ijl>> 1 JlLq Lljf ^^ja -jujI ujVI lLiJw (JIU-j^ . 4 1 r ij^e-J 1— ^ 

(JjusloJI L;r 3 CjJjLuj . 4-aLu ^j-ullll Jol — j 1 4j pit 11 4jSjjtil 4JL5CJ » 

^ylfcl JjA t-*3$ '" J (JT J9 4Lo1 )) ^Jj^Sj J^JuUO ^-jlHj i^^yJLJJJ t £j 

ioLtxL>JI ^ (j-ujjJI 4 l-uIjjlU Lcjuioj^ j^SLJ ^Lj^j<ill 

^llJI Jin<ill ^ ^jjlj .4 joUTl 4jaLiJl ^ ^Lj3JlU 4jJL>J1 4_£j^JI 

4 joi til 4J3LSILII i n*»oj jj^-Laj (JJJ (Jj^° L7^^ 4_JL>Jl ^ j j 1 J I j_>J I 

. Cj Ljl>3 L>J 1 (jt Il>.j 4 U . --j"' U 4_<_uj jJLl jiljujl (jr Aji»jJI LlxUoj 

^\ oJ^o i^jVl tj-5tJ ^jjl^ ^LkJI 1 it i'r>j 4 lii^LLa ^j-a O-CjJs <j I Juljj 

4oALa c ^C Jlj 1 nil j^tli lx! I J tortll (jr^L>^ 3 > C ''j ij' ijr * ' J tl>d ' lt^! : J^J-*-^^ 
^jju3 jja I Jufcj > tfj) 0 1 t"i j I ^ * j a I 4j ^ mmVilJ jM-iJ ^cltJI ^jlt" c_fll J, A I 
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Vfftklf Till 

Jjl 4JjLiU jJtajJl CjL^wj jljjj ^1 ilt l of udJjJ . ,jj^xi£ 4jI iIj L-illsej 

uilJjj t j inf ^jL>JI Jjuauill ^ 4j*_>JI 0 Jufc Jx. Cu^aljj . u ojlt"t .hhV a 

£y JjLftJ (< i j.,,tl Ijl^ t< jVI 4_l*LJI vljJJtJI ^^AJJ Jj) -UJl ^IaJI 

. ^ uIaUI ^o.lr.ll LLcLt^J ^L.Vl ,-,K ,1, ^1 ^ t ,1^11 ^LJI ci^UI 

.^1 hill I JUb jjjt"> Djjj^-i-b ^jJw I 4jCJ>. OjLAj 

^\ jh m! LqLc I hh V a j C*£. ^LilJI JjuaAll ^j^s^X. 1 lj^>- 1 

.4jli fJxL! ^LJI JS^JI J>_^ ,hhVU I JUb ,^^.4.^11 4 ^LoiJl 

JJL£. I jtj ih ^ JUJ 4 ^ a 

cillj .^JUJl <j JtJI SjJaJl Aok. ^im ^JlJI 

^ys McLflj UaL£ IjJl5 I^jjc y<, J j Ij-^jj ^ jJI ujMUI La 



ljuk l-sjl^ l«j :4iaj uoj 4jLwI JIJ lJI Ijla ^ SJ^jI! 4 jL^-^M 

\ JuJL>o ^ii^Ij (^>L>- jJS! tlu Jj-SjJ . ^Jjl! I ^cJ-JUJ ^ i< a ^j^al J£ ujI jSJI 

^ rthtll 4 j j If ^ ixll it" 4ji^l>o ihjh Vij ^ 1 VTt «-^Jl^j wjJ 4_j1 

pl*Jl 3 t^ljJ 4lus>l j^a u^j^ ^ o^^' v 1 ^-^' (l-JUJI ^ 

4jwL%j i ii j I i-j^LLaJI fiVj-A <j5 ih j . ^ ft Ixll <j I i i n I L^w^Jj) Ij 

i n"^l ^Jl 4j>.l_3tJ pJb jJj » I n It Tl ^j^a ^ uij ^Jj IjJjjtjJ jjl ^1 

J ^3 uryLlj-4^ ^ubjj^ (ft^iA^ («^' 6^ lt^^' 

CjIjj-oII ^ — n <ii^aj J^JjIj^/lj olttl - 4jc«L>JI L7 — I^-J 4 — jLla^JI 

* * * 
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I 



5<LLc L>ll£ lJjJ^j 

4^-l> ^jl t(jy jLtll j^ijtAJ t J^ill j^SUj 

oi ^jLiii j-^juj i juj .ari ,„Vi 

Ijla j^li ^J^i ^jjl o^°J^' Li- 30 * 
(^jJl ^JUJI ^^-Ja tjnjtj jl£ I 4jI v^j&l 



... L^-J] , 

ljuk ^ — ^ii^xi 
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jSLaf ULc jJuj ^tj iUII pJUJI jla i^Uoj-ciJI ^ ^ ^1 jj-uLJl ^ 

^ n r> I l>^^ t^j-u^ULI ^£LstjJI ( jSL^jj 4j! JLxLj j i r< 1 1 

<L^£u Jjj-JI ^1 j*aJI LU^3 I jj 4>fcij • L^M^S/ U_4 LJ ULal j!£l 

.fLUJI (-ajLA 4jL^UI ^ pJUJI ^^ia ^jls I jJ tLUk. IjJ^. 

oljLil JUjV c^jl^L-Ij < 1888 f UJ1 afl j 1861 r UJI ^ 
cJt (jjl SJ^jJI ^1 c-^ajlI] LilSjU- 3j^-o3 Jaj ,1894 ^LJI ^ 4j<K„V 

J >; r, -\ SuSbJI SujI^JI I^LjjJI jryl y> ops .1800 ^ 

^^jil liL^Uw Jjt ,Vt cjjl^I Jaj 4 1876 ^UJ! ^ ^ii.ljJI jl ^o^VL 

.4jLulj JlLa '"■ * ^ ^ t _ T HJI i^^tl d j i a j 1 1 3janjt ^ Jua 

(jjji ^jtUi ^ iliJI j-u.;:.i 4_jI joi jj^ Homo sapiens < 
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fj^C ^ ri^j Lo <— jJI JJ* I J >-\j Lc^j 5L*J . 4jL>.1 M-wl ^t^i JJ 

Lkj .J^lSc-^jSJ ^njU^JI * l_iVl ^j—S ^-ulliJ ^j^LJI ^£jkj ^1 (j* jlj^Jl 

Jji^L^o CjLl£ <jlSL* J£ ^ 4j«j JaJI J-Al — ill jl J^j OjI 

I £jj I \ tjJ^ . L;r I^ — uxil 4 n V i r> J Juo dij^Ji 1 <j \\ \ j < n 1 1 1 JLuaj 
jjjj 1 tS> 1 I JLA Llulj t £.l_a l-uJ mi ill jJl jjjQJI — i-u^a J^o «^_jjJ3l 

cdLlA Ji^ «-u ^Ijli^ L>JLuo Ljjlv Li! ^jl U£^i UU Lu — ^ ^j^S" 

^jjl i i nil ^yA CjMia £^ts>} J-La OjL>. La I M in (jl L*uJdIj J JuJ I JlSLaj 

L^Jl j j till <jl LlA JoJj .j »IijJI 3Lp- ^ j U m 4_3jjJo JLjS/I ^1 j jr 3 I'.ina 

4 ij j!r> l^I i 4_JLfc£j Sj j <w flj 3JljJl>» 4_SjjJ^ tlil£! jjfc <±jJu>- La {J\ 

t— fljjjj .«^1aJI» 4j a mJ i£jJl Jo! tUJI L^j im j-LC\ : (cr4£>f^0 ^cJLftJ 1 

Oj^JI ^ys LijjjI <ya (3— aj>o ^jJI ij f i uJLI jJLi ^jJI ^jJlIJI Iju* jJsj! 

Ijl Lusjjuaiw t 4jj mm 1 1 j_jjLj LT fl ^jfeVU Juj-jJI JljJL>Jl j A j oiC j_»LuJI 
. jlj^VI 3Ljw aj-uLj jj^Luil Lr ic I j ( i * Lj^jjlSj ^jl^ 
<jl jljl La Ijl <^jju jl pj-aU (^CJ >>J ^ ^1 S^-UJI (j^jJu I jli 

^1^1 I i_u I (j 1 ^j^LLaJ 4 In i 1 1 oJJb in^J ^ j^C I (J/UV. O V *if I 

j jiJI ^ jisVl ^itjLbi 4J ^l^^jJI JJl l^l?tJL} ^jlj * 1775 

I jlL j lite (jjsliiJI (jj-SJI IjjLkjI ojI^ . ijp jJbJI ^uj^aJI ^juo w Lc 

j-ioJl CjM^ i^oj 4_l2_l1o CjM^ t^>a ^Lu^ t^U^LaivVI CjLc l^lll 4"i < v^'tl 

(jr A t 4_i^lj j_>a 4jjLSj,Ljj t^^n t-w, 4 j^jj^al 4 IjJLa <j£ I (j I ^j^xJJ J JljJ i'.jti 

piicl tlJu oljUr ^ j-^ IjlL lLJI jul I jJlL>oI ojL£ . 4i^LiJI 4 Ljjdl 

(jr Lc 1 0j lj n - a ■ * l ■* j"* IjlL (jJU jl^ ojL^j t^oJLtii I ^, ^ Ajj^LsIj^J 

4_j1 1 ■ ..A J .rt". i ,,t 1 ' ^ * ■ (jl C_» Jj I <jJ-l ! jJ I JlA J->3J * I V 4jjjJl 
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.Watt CjIjj BoultOn 4 i^j^a ^Jlj i^l^ila^j 4a£,i n^ll 4Jujdl 

lLjIj 11 0 J%> fLj-u\ (J-OlJ 1 1 I l~i*N ufl ^j-* OljJ^U LjLjL^D lIIIJ-A JL>U <— 3j) <<i 

iilL 4£jjtA 5j£ LgJj->uj ^TrtTI jl^u^l t j-a SjJjlil 3jIj»j>JI Ju*j uu 

LI ar L$jl£Lal 4 ij^La 4jJU ^ru> iml 4" ofl a CjIj J-a£l (j! J *jj 

) Mill (jrtJ^Lo (^Jua CT l£. (^oj^l ^Ui i n ^yl^. ("iUii i m ^yjJl 4^LLJI ^1 JLscj I ill 
(j-ifi. lflllr>L> ^ (^pajVl I4J rilnn"l^.lj — Ll\ 4ji — il Sjjo^ ^ 4jaIaU! 

L^llalj . 4_i£.L1l^JI 3jj!JLj ^jVl 4 jo mi La 4^>J.I S^aJLj Jjj ^jJI jlit^l 
J I <jl t^VI ^ , t glaj V 4^1 UU IjJ t<~i* ^ Sj — a JjV 

4£jj>. OjIjIj ^jdl j^j ^ I! cujl ^1 jJLual! 4jjLitJ! 2JI 

Lr fl l^jl Tr"i io j»LiJl jljIL jjLuall dllj JJ^J ^yjJI ^jfl. ullj CjIjUaaJI 

1 . . i.^fj . A \\ CjIj i^>L±->3 LT ic 4_x3Lv OjL^ Lc-jj Lj>-jJ j) *&~\ «4 ua ale 
4jjLa-<a oljlj^ ^ V*n Lcjj ^jVI jj-a ^l^. ^^ojLo Jlaj La Ijt aL>. I jLL-ul jjl 
0^*^! J J >'"' Ct^! ^ "* 4 4^ujjjJI 4_L-u Ju^JI CjIjL>uJ 

i- '^j i ^jjj mi til (jj-ill . ..II (Joik. I LaJlLoj . 3ljLuJLI jiii 

ij_a-iJl (J^J^ fs^o! Jl3L> \<) ^Uj ^ jJl j mi j II Jjl ^o^jLj JuVl j_jjLUI 
^jjljj>JI JliljjSLx J ml i n't t \ r.'K\ Jjj \_LiL» ^ojljJI Uj^jj ( — <Jllj£ 

^ iijIjL^Vl ^ ^ -»^» (JiLl cjjlzkJI I juk j\ jLJl ^ ^^iij .^j »1JI 

iljlj jjl^ Ijl Ua^ ifJ Jit jl cdJj ^ 4_)lji: .J^l Uljuaj *J 

oljLoJI cLstjl " V "1 ^ jy jJl JuO->JI 1 'K mil Jo jU-^ 4_a- i^al j 5jj ir> 4_jjJ 
1 ^^j-i-ijjJtaj j"i 1 n mi lLa JLa L^jK i n \ ^JU (_^l 4^.1 1 ii^tl tjjJLI 

. 4"i u^La ^j^iaj I JLALw JjL^cj 
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( ^ j'^J < JUJLstlllj 4^jJI 4^wj (jr^- p It H La : Jl »-uJ (jl 

4^^ul loj^L (^_La LjIj) Ju JLC L_jLi^ ^j^j J S^gj mi j 11 Jal mi tit 4jwj I £y* 
(j-iijJj . J I J — i-uJ! I JLA t. 'JTJ ^ ' (^=>>^I1 <( L? — ^JjlII £ — £iU)> 
4^JjJ! <jl ujUSLII ^jJlj <jl 4_Lajj^j ^fliU 1 JlA j_>e L^jI Ju 4K m. a ^1 tJJU£. 

I JLA l-aAJ? <jt ^ Vju i^jLiJI ^ ^ n ■ ujl JjSJ . 4<t^ ^ j U ill Jla 4wqJoJuo 

^a! iSt \\\ lIdI uij (jr l^ (j^ t-^JjJuJI I JJb J>L>- ^ l-i — AJlXl 

Lla j inrt") (jryUlj 1( j_^£LII 4 — l^IjJ ^ ^ c ltt l j-^-UI ^jlj-J^CJ (j^ 'j i rv La* 

L^a (jhj >^»L>J! jl 3 La .^jJ^S/I — (ill I 4^jl ^ cJiilit^ ^i*JI IjUL 

social 

l£jL>J1 (j^-aJI 4jaLflj jint't jl ( I LJ £jdU»jJI 3 Ju J ji SjLlC 0 JlA 

0 ^ j L$j| ^fni) ioljJI J^a i'<j>i i 4jjIaLJ I <La^»jJ $ 1 1 j^Jj MitHj 

^^1^. j Ijui^ V I <jJ3 ^Jt jJ I (j^o (J*l>. ^L-ujV I ^yi^. ^ . L*JjJ <Jj 

t n"r I j . ^JL±_U 4 > injn-sll 4-ftoxLaJI ^— fli ■ m*i^V 4 rn^LLo g^feLLa L^jlj Cj jL_uj 
^JbLJL) oJufc LjL>. ^-j^j (j I ^iiil j-aL±JI ^L*-^' ^ U-i.,.l U 4jI 

JL^j) LillitA tjj ^^1^ VULs ^JL^I ^\ julL dJ Lai 

JjX. ciJ V imj 4jI j ^ ui—jjJI ^JjU-aJI ^JU VI J-jju J — La pit" 

c-JUs 4 5^a * A i-u . (4jL3Lj_a 3ju>. ^ - u 

' ^ J uwjJl ^^JjijjVl j > t II ^c_jjLj jj-wjJy t-—)l lL j-Aj ' S JJ^ • 4jlaL>. 

. . Uj . j ,^m\\ , ,.M<tl . tl U j^atic JL>.I 4-uaAH JjLlijj 
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C 1 6 fl J ^ JlII 4£lj^m JJlc p£ (jLiiu Jju>Jl (jLi-*-u joi^ 4 mMI 

iIjLjIS 4£j}LU iZ^\£ |j| LgX. JIJ lJLi JUu L^V 4ofr<t ^LuaJfeV 4 

I V u i ii a La^l^ « l» J^J^J t i A jl .(jl_L^>JI ^9 (jLl L-uVl JJL£. ^jl mi j jJj 

^-Lc «»—»)) j^i^j i i air 1 1 * U) i4 tnuKW (. L»Ij (jj U i nr jl Cjl — ^Lp^l ^1 

Jjje-a ^^SLij V I jl — L .£jL>Jl ^ JL>.^j)) : Jl2j 4 cLill ^ aL>. 

I j o ■>") » ijJjJLuaJI ^ j£\ L*f> ijj-fljj 4^3j)UV 1,1 (J7 uaxJJ <«^4_iJl j In i H 

oy^jJ>> I J 4_ixjL>. ^Ir j 4jj^J^a (jr ic Lj-uo jj)t i nj I j 1 tjo^ 4jlf IjL^L^jj 

j^jJI JaI jl 4JL>JI ojjk ya Jaatij j] .SjlaI ilil ju^ju V ^JUJI 4_a 

^ajin'i L y9 4 i o i n"i I, I 4jIj^JL 4 Ijn ill 4. oSLrsJ i u If Ij, V o"f I cLJjJI a 

. 4jI j jjh r U ^J-c l^jlj j In M t ^Sl^j L ^L^^ 4j^Jaj ^ jit" ^jl jij 3 Jirr'tl I 

L^jVjj>o ^ j^jVl 3* ^-iJ (DNA Uj) (j^-nII 

(jL) (j J^>-I -L^o i n in 1 J A . 4_xLc ^ A La ^5tJ ^ lr 

jjijjo) L_£J ^cjJ — i n"i 1 1 L-LxLcj I (jnt i ^yjS 4_il>. dxi — 4-Lti>JI 

. (3lj_aaJt y3 « ^j^Sil 1 » — i-u 

>-,^..ii ^ Scholasism ^^oiij^i ,, 0 jJLl oiji^Ji 3 \ Schalostic Debates 
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^yajzVc. J^LiJ ^Jj-J *LcLoJ>- ^jJ MiL** L*L>ijl JL3tJ fj\ ^jLflll <j SLcJJ 

(#) 

< m 1,1 ^fl" o^-K ^1 I'lto'i rtl 1 jlj . JLjJL>JI j tr\*\\ 4flmfa J o 

jLj «-uj ^X-LlU! t-JjLflHI j-i^Vl ^j^SJI ^ Jajl j^JI ^ — £*£.lj^aj 

JL>>^3» 4>j-uj Ur j ...l i LiLJI Qj^kij La LJLc t »Lj^ jnli 

^1 (j-uLlJI J-i-^aj 4_1L>JI a Is it JlLo ^ySj Li-Aj . «^cJjlLI 4 flo^ua j_i£. *L — til 

. JL^JLI I ^ jjj L^J l> uijl1 SjubUJLI <jl 

CjljjjlVtll ^jic I <i j i U" juc *T^J 4a1£ <—^1 V ^yljj ^Lc 4j*^j J j — £lj 
^ i2uj* ijy l^jua J i (i 1 1 yj jjfc La 4 tjUrt t <_y>-JJ L^jL^J J Juj 1$jV > nil 

jj)U".lt Ij^aj ojL^I jlw Lo <±jjjv j U 'dl (^juc J^jVl JjlJj . jl£L^>U 

^jJLj ^j-^j . Jl i^n'tlj 4*jU^ Ly L. LoJLla djLl£.L» 4_lII j In i 1 1 ^j^a V J j 

{Aju1\ 3 jl^J Ij^aj J!Uj ^jlJI Jjjl^J! IjLA J_La ^1 jlLjf jl ^,—^1 
jj-ill ^ jj>L^ j_a£.l j^La <3jufcl — ill J>Li. 4tjjU!l ^ l£>*^ 

^-Al till Il>I j u.,«j 3_^JlI1 4^9 ^1 1 m" ^ jJl C^fljJl j-Aj t j miT ,j_u^iL>Jl 

juu£ ^^x. Ju-t-ul ,&jtr\C hi* 11 jLjjlII Lj>> jJj) LLa^a j^jlj 

(J J 1 T ^ J j"' J (j-^ I i u 1 VI J i 4JL<-uj LjJLjjLj j^uJLI uiJu^a 

Sjj^uU, (J!LoVI ^L^jjVI La : J^&J i^jl <jU 1 3jLc uj ^jj • " U 4J I < nj^ t< lr>j t llj 

4K nil! J-*j 4-1 t ). X ^LaLLo Li^L-u j lilaej LJLjjLj J! 4 i^inll ^jJLa 
jMswVl L ^ j j , Vi i nj Jl Liu ^<J tiJJjL^ .J^loMjal ^r^jl L« _4JtJ ^yk. 
J^>» uSLj II {ji^ 4j£Uj t((uj»j « lw (jlj^j^jJI (Jji-oj Jl^ La j-3fc-> j-JwiiUlj 

ij^^J ^yitjjLJl >s v .ll ^Ij^j ^1 ^Jt New Age Movement juj^ji j.^.w ^ (*) 

olisLdJ^ 4_LuJjtJ ( . ~ »t A I .^.""^V 1^ .11 ■" . A ."X La^ . ^ .. i X M , tl'.C \ I d ■Ir ^j-aj La ^ *»■ . >> 1 j 

Oiljj . jtJLtJl ^_lC i-jLj La^ .Jolj^Is ^ i^a^VI ilJI i_ i^ji Zj jL jl ^ 
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j_iiaj jjl ljufc lLj JL>. Lajj . 4 ft i" St a ^Luojl ^ 3 

t < mm^I LjJLjjLj -j£L)j .c-ijl JlaJI ^Cj^-uJ jLuJt 4_^L_>JI ^u! jjjjl ^LajJI ^yA 

^iJI I JlA J^p2l it rtM.Vi t< ^£J mil L^J 2LoLl 2uSLx <lajw5UI o-a 

J£ (j-A I^jjj>o JL3j t^y<na J-ojlj — ^ysj'tAa jJb La <3^J — j ^jjLuaj LojJ 

3j£LoJI JJt Jj Sfcjj La LJLcj . 4Jal i nl^l J LuaJ ^ji Lax. <Ldjl nitl p j frLLU 

4n <jl uJ _>J jJj Aijlj 4j»u>. (^1 i«4jUl JUx» 4 t m.j La ^1 

CjjjLw (^ylll 4jqUH <_pLp* ^Jua Lr k. t^j-ljl 4Ja^l jt <j£xJ La J£ jl <^>u^>- 

0 J^aJU > U n'°i I JL>-I_a ULc <"ijii"iH t 0 aIiII iS> jli (ji t <i t <t ^yS LaLc £ft j^Lj 

^1 Ju>a ^s^^]^^ Cl>.Lj uL^i> pJLc J A J 'i>"**Q T 1 . 'l^S* A q ' ^ Sjp^JI 

joJ |CuLi 4J3_ajJLil 4 n In i U ^ uu^ j^>. .^Luiu-ua 4juaLw 

< rtj^ :4lJl mi ( ^'jL^ 4 i > < r» Lr Bj i j-La^jl^ j j i^ll ^j^dJI ^lajjv jl 
tt >LijL>.yi (j^iL>-LJl JLlC > u Uj J^^aya 4^aKj) S JuJl^JI \A --'^ lLi J Jln. 

jl ,4 a inl$ 4JVJ CjIj 4jL^I s_jL^1j .(oLj^kJI 4_J3 (jj^*^! L^ 1 ^' ^ 

idJUkLiua (JT ^ jl 4-ul JLxa 4-i-oljJ j\ 4_j^j>o ^jJojJeJj ^Lp- ^^yS ^li^jLua 
La jjfc I JLfcj . 4 <i mm^j <jl J-^JJJ LaX. cr^i ^^-^^J ^J^ 3 p J ' * ci> 

. « 4j^IoJJ Ls 4-LaJfc-a» 4^.^-LtJl ^ tX ^ \l 1 1 ^JjLjlj (jjjj^j (ji^- 4-Oj-u^Liil 4j_L*_> 
l1jLl5^j ^1 Ij^i^ 4jjtjj 4 1 or I Jlu 4j| ^jj^jJ I JU3» LlLl ^JUJI Jjl^cj La ^jl 

|«JLlI1 jjLiS SjJaliit oLlA^jJI j. a (^jLLajj V c>L>- ^JiLljJl (jl Jj (4 t ^ 

i^aij J-aLseju (jt ^j_a Vjj ^aJLkJI (jLa {_yA j . a • j j U I! 4Jj^j Lu 1 a *" 5 a pi i u * 
. jjLu ^a tfjJikljjj djjju^jj ^jl^ Lax. 4jj£Lf jjfc j^ju t^jlliJI j-a-Ljj 
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cjIjJl^ L«jI j 1 i n tj cj! Juki jJLI (jLi f>j)UH ( _y3tjjLl] I j^lViU I j ii^ 

4 joUfl SjlViil S^jxII oL^Ja-LJI l-a-'i^V 1 l^L^I uliLLxaJU 

Vila j ■ nr ^jLmJIj j H!f «JI u^jj^l ^ LilLaJl ptuti 

jiti ^jU>jJ! J^l Vjf .d^U u^UHI J ...UiH Ij*J I. 
42jSjJI oLLJI <GLp* U i>i> ^jJI (1601 - 1546) u ^ 

cjULxJI ojjfc ^jl ^ a till ju j.^ I ^ Aj^jj <jf i gfcj V 

jjHU Qj)0 7- ill L^oJLit^ uil Ijl ^LjVI lIHj ^ 41jLa> 4-jJ>I i/Viq| 2Ua5 CjI J 

^ ^ jJli^JL 

L-iLuf ^tll lj-l^Lj ^JLc J^J t^Juil 4_jJ_>. ^-AIj-i Julj a 

JSUJlj^Ji l jut . iny. ^jj jL£ ju^ .( 1 630 - 1571)yLur L ^_.u > . 

j-Lj^ (^ul ^3 p i uLj uJ&jju (j^jl^ 1 4£.Lu^j iCjLo 3I t II ,j — a 

J^v jjju u^l ^SJI <jl J I 111 J_ij lm La>JL>* I JUij <ljC!t 4 £jj>> 

u*jl^ J? j-^j5 ^jlJI (1727 - 1642) ^ lJ liJLia I ^^ij 

L>^ LH^i- 1 L/*— ^ ^ V! 4ja mi Lo r> i riT) Jj <ir I 4j-laJ — <3 4jljLj j [aj£ 
jl . LiLc-J 4 t ) n a j 4J0I f 11 1 H 4jLc 4 tn j < hi tf\, 1 1 /j^c oj^ud iJ 3 Jlil JL>-Vl 
Cj^L>. Ju (jjJ ^j-o ijVl ^jj ^Jl 1 Ju . {jj j-Li fjru\ j-flJ I n j 1 !n") jJ-JLqj 4 — xL>- 1 jjl 
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^jrylj-UI Jjj n l ii'i < vj ^_)Lj Ijj-jl^L ^ 'n <n 'tjj of ^^ic L$j I^-jLj 

4^a£L>Jl (jri_il^fljl (^j^jj ( n mm^I 1 o £ a LoLcj m£j mi j 1 1 ^o*< tt oil 4_*£L>Jl 

. ^ — i <j^\ >^Vl 4_jL^i ^ 2Lti^>UI u .>>fli IoSLaj 

^JLlII Lr J9 ^Llaljl jJbLlajQ Ju>u ^j-u>. I_Ij1 ^1 — ui-JI jcJL! 4 tj i In ^ i <i" j 
du3jjua <ij (imp ^yjl *JLA ^UaljVl In o jj^LJ LjLfl LjJ j_>- M^jJI 

I jj^U. 4 <iM.>LiJI Jl ^1 (JjLoJ! 4_±jf <jf LaljJ JL>J «"r i< (jjj <4jjJaj jlSJbl 
. JuJLJtlJ! j 4^jJI <Lvj Lr ic 4jjia_Ul La ciu^JU <jt ilj L4I 4jL$J ^/ oljl^>- 

(fj^ljLJI) (^jLijVI j-^j^UI U-AjL^iIj <-uj£JI ^jUJI jijjllj 4^>JI 
. LajI£^L»1 juc *l i'i t njl cjLji tn ill ^jjgj>- jjl ^JJ j j mi 1 (jf LL> ^jj>.j 

(jX. 4jL^JJ1 Ajj^Jij Cj^jaeX. JL^J <( j.mi Mill J^>- jl JLo jjJU (JjJ^Vl 

(jr^Jj LijljjJaj L^j Jj^J ^jJl CjIJ j nil jj\J lJlSjjj Vj I JL^J V ^liJI 4 ijLaJll 

(j I 1lt jLiJU a ^ iJ 4J t 4j t IjUbj . 4 t j 1 In 1 1 ^jS JjuaJL Cj J %J La 

iMjj-tiijJI Jol mi ill lIjVL^o jjja jJwj (Jl_*js M^V O L^J 4 ii 1 n ^JjlII l-< 1 iX j 
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Lo 4jjJaj ^jJLaj ^ j — II IjuA ^jl^l plj Mi tiJIIij IjLA (j^j V 4_jl 

tflj^Ii^jJI 4_>.j_> ^^Jx. Jju»L^ JUJL>» Jf>oj dJI j ^1 Jj^j SjjLw — jL>. 

4^)LVj1I (jlJa cQjjiaj CjI j i "i Sjufcl ill /\ 2bjjtlJ! j^Jj fJ Ijlj . 1 'nj^. 

^ jr 4 jl >La tSj~w jVpa l<h/>^1 j) it> ^1*JI /ya l_ajL>J1 I juA ^ 3 J uj 

i^^ (jljl-Aj i4_LC^_LO^JLIj jLptjVI ^ Jul Lj 1 irtii i 4JoLujl 1 i A 4 K in U 
I Juaj - cr^l^ I J^J .^JJL*Ul oLslj J£ 4jI Jl>JI Jlaj Lj 4jbLSj <ya 
j-iJojIj < U t nj I ^L^Jj-Iol jl ^jLnJl ^ * 1 uj i yj — 4_tLw jl > In 1 1 ^1 

^yiejjLj JliLo J}L». (jja Sj^Lil! 0JLA j»J^t jb 4^jIj (^jLlI! jt*a i-oJ J 

. CLiLjJj jJLl ^oL» Li] 4_3jjjJJ _a <-\ * ...tl e_jjj>J} ^1 4_ijjJlII dilj ^^JX. 
*La — l-uJ I ^ ^jjj j^Jijj dU_aj9 j-A^Ij »j) «r» jjl l_9j «jj 

i^JJJ c^jl >3 ^JLitl^l . 4X.1 .rill^ Jotj (^jjl (jjSJI J-a ^Ul JjLLUI 

^jufc (j^a 3 (jl Jl3-^j t LitJjlj Lu Jwq 24 CjIjI Jua JJjcj jjl g-1 U"n nlj 
\jJb jj I ^ys J) iW" It 5j j 1 1 r> (^j^-u LiJIjuT ^cJj . 4_gjl U" a CjIjI Jua L^J 

. «^j^Lj J$ju JL>- 1 J l_-u Jlo ^Jj ^ I n"n -i A CjLu jua 4j^Ju Llo L>> Li^o-a ^_hjJ 

4_uIj jJ,l j ^Inj ( ii (j^a (i< uttj (J I cl U>". . (j^jl ^ 4-jjLj p I sej 1 --lj 

jJlxj La£ LLaj i_uj y ^ i_jI ou»JI I jub (jl j-xVI J-^lj) *"N ^ 

^ uoIj ^ji J<4J 4_t>.jLjJI c-j^I £1\ 4_u jUJl Jjl^jiib i^jJbUo ^ 

(jl cJi ulu&\ Jl3 j . CjLo J-ll CjIjI Jua j & '"'I "j " ujjJl^ 

: ( _ T JLfc jJ^J i^CjI^-uOJI djuk < t » n uj ^/O-j (_u j-au CLijJfc. G jj^loll ^1 1 . u jJL I 

u-jL^ mJI I JLA ijLia 4jt_L3t_t-D o^iJI lP^J-* L^>aJ^ (jyjJI SjjjuaJI CjjI^ I jl )) 

.«1758 ^ UJI AjL^j r La uA\ ^ 4_uIj jjgt^j- 
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nihil ojli^La > Mlnll ^JLi fja jLa o>L 4jvj 



JjVI L_3j^«jj . 4J L^j^j ^ — i-uLt c-ulxll u oinj .t_*jjd.l — ujJ I 

J-l3 240 f UJt Ljr li^> (jy SLl^ jJLJ <jl£ S^j^l 1 J^J J-r ...a j^Ia Jj! <jl 

.(2061 r UJI 43jLj 1986 

.JjjvVl mJjSLaJI ilal mi ill djVLsBja UhVa ^JjJI o^^i La L^A 4t nUll 
(t_J>jJLl m£?) <Ul l-. :<_*jjJM jljdl 4j1 — lm^. {y* j^Js fj\ JUu <- i j£ j! 

<>i j^ai > _^l , n.^;ti . M^n 1758 r UJi 4^13 jL^ y 
asuui 4jL^ ^ ^i*) (1) «(^>a>j! 4 a ,v,<;i ^ jji jji 

4_jJlj-yaJ^U ui ^ijaf j Lj-rtj LLLa^ 4_j^£ ^ J Lo ^Qjaej CjIj cUlILj 

1 1 j i r> (j! tji-pj (jt <Sj^- 1 ajl.i*-) ^j-fl-i-J j t . 1758 ^LlJI j^LjJLI a jr 

(jl 4ii in^LiJI 4jlL I JlA ^ it a . Lta^ 4jj In ill jjLs ^3 - j^aj htVi ^J^u 

L^JLxb J J jLlj-^^U aLLs ^jjjLoJI 4_t_L j I j L^ajj CjI iJ^/ 4_LQ cP^f- 1 ^Lijh^ 3 

tgju r>3 1 f JuJLl ilu js*- (j^a t^L^J Cj 

. ^JjlJI ( j^s Uj->« ■ 4 j 1 r^>L>J I <?JlA I4] — I 
lIjLjjV 4_LiL9 |jj £j ^jl <u Lo 4jjJ^j ^jt n i ^1 1 1 j \ p — 

4j^Jo_) I 4_jj>- U (j-* Jl9>o j . L^ojj ' " - . L^-Ajj cZj LijVj j Lili. I 4 Laj 

V 4 ill t a ^ a j la i A < -> I j La ■ I » 5jl ir dJJj JllLa . l^j at 1 <a j L^-ajj CjLij*^ 4_LLb 
L^JtSUj * L^JJ 4LlSj jl Ti^^U 4ijQ SjLi£. ^> .ft^jJI £>a Lu 
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^L^JI 4. Aj ^oll o^l ot cr^ 1758 r U! J^jl^ 

(j^ojjj Lj" <i ^ 4ji_aL>JL» u-JLLs Lfj jl . e-Lj-i^ pjLc ^ u^l ^jl 

JUj . JUtil 1 jy$J ^Lp- jju! jjf IjL*- (*J-*^ Cj JlIc j t4n..il<iIL Jj^lo 
J I U-Jjjl CjSju i^Lsj 4 n < ..>La jL^J ji^lj QiohhI uJl UJ£ 

^Lfl i4j inLmVl LI i^nTI ^Al ^JjLu ^ya fULjJI (jji^-J 'J^^ lW 
(J/Lpj . 1 fljlr Jliila 4^jL>» (j^-IJ CjIjIj^JI J-l^j V L-3LiaJLI 4_jL$j ^ 3 

J!La t f I jj 4 — 1 1 1 it] VjLjejoj 1 1 j^U: ^ <x2 uiiLa beJo> ii 1 1 4" d a J La uLL I ^ 

4jL_oMj9 cJLitJa, . U^>. Ly l£. U-Ll r , m <jl Jl^w t ^jU"i i in jjls - 4_1 jL>o ^ 

1 i^H ljL_JL>a t u jj j| 1 (*C <n SQ^Us 5Ll>.jL>. 3*4 l£| ^jjj <?j — ±L 

cJi^jJLl jJfc I JLA <jl ^ I ^TUJ 4 jl o t II ^yjLj^. JjkIj^o ^yia ^ \7Ti 1 1 

(jl CjVLsbJLI aJufc Jjfcl (jr Ll LaljJ . oLuL^j^U ^jj^Vl ^jjjLlI ^ 

Mil ^-^Jo ^LLa L ^fl 3 J jLrt^a lIjLLwI Jjj^jJI (jlSLol I j)U?i mj 

. 4 j 1 hLaJj ^Lo^-C Li 

(J^LxLaII uJul J-iiajsVl ^1 fj\ Cjj CjI_3>L>. - 4 lxi>Jl 

j-alo 4jL^JJI ^yja O— ^ • I N J ^ Cj1j9^L>J1 j^qj JL^j i Lu Ju I ^-u ^^lil 

4 j <>> nil ^ <_uJ>o (^^Ul ^^-A 1 Li 4j>^mi CjI jUt 1,1 ^jl ^ l^. j_ -ua_>JI 

Ojli I JlI i < " * I j I j — 1 1 4_ijL^j 4 y u\ ^Jj Jjuo^lII »1 <tltH vxuj .4jI^JJ! 

<jL*-VI < j£LqJ ^jJl t_jjL-u.ll J^Lq->I ^LLlLJ ^1 y 'I I ' ^jL> » 

Ijiitjj (jl Ju ^ 4 umJu Cu^jJI 1 Juj . 5 Juki till I f. jjud 1 

cr iju 0 L^ : Jl ^ jL_^) J—^cVl 4 K i„Vl ^ ajLwl ^ J^tJI ^>c 

jjft . . . ^JjtJI » : JL—d Cj^" ^"^^i J^^J^^ 1 JlA j * (^SL^Jl 

4^4* 4_11l^Lj \q\c 4-jL>-^I ^ 4^11 4J^ mVl Jl Jul LUr 

, (2) «1^4jU>/Io^^ 
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£A ^Jtll £jj ill Jt-Leu 4lj iljl^JI I^I^jjIj I4J ^1 4 jUtll 

l<>i r»j 1 Lbjl m^Ij 4__j^Iij ^IjJi^l 4jl <if jl JS! 1I1J £*jjstll 

^SLoj c j_xJj 1 LaLcj JUjw 3_su k _ T ic 1 ft*Vjnn 4 jl <if Uui LfllLjua 

.4t nMl ^jt mil JjjQJI tial m"<mV ^Ut !! (3 nlViH ^ I fljlr jl <wf 
J-*£. ^aLjjJ (3^9 J L^iijj O^LijUiJI dJJj CjLjJ j-A 4 1 1 n" jl j>£-4^ V La ^jSJ 
. Cj^W mi 1,1 jnti ( ^ r n 11 j jl j^-CJ La ! JlAj QjTfl 

J-ic ^ 4_i^lf 3j — S3 J£ : j^tlJl 1 j A ^1 j — IcaJJjj 

jl m^^U jLajJl a cr^" £J-*^tJJ . (C-JLlM j^o I — a jlSLo 4_Liaj j>j — a 

jL£L«^M ^yja (jl IjLA jjfl »(J>^ j-uo^jo ^ j 1 n"> L^jjJ iCjIj^qj CjIj — o 

Lfclj-^a 3j£Liil 4_3 j >.Lj 1 La2>- 3 j>£-Jj . j- IjJLl 1 ^ f 0 < n*n jl 

4jl e\f jl j^jJL ^-J JL>. . liLr* 1 1 ^ lx. j jl iU"<11 ^ 3 

j-a LiVVl c_ < i L>- jpa 4 jJjj2 CjIjI j"i j n 1 IVm jl ^Jnia 4 jl or J_a_jJaJI 

Ixjj JjjSll 3 3 L_ji-iJI £j^3 • ^JLlII pLstjl « "l"'* * ijr a J^aLtJLI (jr s ^ LoLsJl 

jj [J&jjJLA jj^J V cf^>- j)^ uJJl 4j jj La/^ 4j aMl S^SLill J->» JU 

. Lljm j»l i 

L^jV dJJj t 4 jo ^^fl 4jlIL ^ JlA ^> fljll ^ JLC 4JL>. jl Ju>o ^jjj XtWj Jj>~\j]\ 
jl l-SjJUJ .^IxJl j^ ^jj^xlUl Jl ^ ^1 jjo-aJl J-a j^a—BLUj 

. Ljjl_i 4_%oJbju3 CjLI^.1 Igjlj Lojlj CjLL>.1 4_j jJ II jl j J i Iqj j^ 1 1 

n/r SuK^ljLitl^l Aij^Is jl ill] t ljufc ^3 lII i udj^lj IjJ) 

j^aj < J^-lS jjj 1 1 jl£L*J 4-jj 1 1 n 1 1 j-* jLfl jJ .(^^^oJl c_jLLa_>Jl 

. 3^J9 ^ I jjI^j j_jjLj tjr 33 jrA-djJI ^JlC jja CjIjj^ l£JLlA jl 
dLixall ^eJUJI jX. j^uaLx 1 O-i^ La Ij lJi3jJL( 1 JJt • " ■ J 1 J J — iJj 

jl ->J I J . (^"'t aL>. Ly j3 jjjLiJI 4 i-ujJua 4_jLlj C-l^kj Ij_o^ 4JjLfll La IjLA^) 

^Hl jl J^i ji ^ ^JL^ I — if *> ^LUI ^^JJI ^ 4l< ill ^3^1 

4_dj CjLjLvI LU ^Jnji d ^ a 1 * II 

.«J-lHI ^13^111 Ijul^ 2u£L>JLl jl 4l< ,111 ^ .d^tJI j^j CjIj-Ll^ 
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^LJJ 4_j l^L^S 1 ! ^jLJLL) f^g&jjLA jLs I ju^Jj . J^jiJI j 4jI^lJ1 0 ^l^j^a ^jru 

L$j ("rTimi ^1 4 j<ij<ll ^J9 ^jjl Lbjl 4jkLv ^ ^ Aj .4j f U)M 0 Ij 

LLixaJ! (jx. <J jiit ^ |»l£L>.| jl j lo1 ^ wiHj tJT iL>. 4J^ 1 7\ a jISjsVI ^jla 

4JtLj^uII (jl ol^j jLstJI j^l c_x£jfLII jl>o-l Ji* iy* 4jjfcljJl 

( rtM.^ji^lSUio^jJI^I^ La I jl 4 4Jil ^j^^-JaJI j^UJJ^j^I 4-i^ 

<j£] L^I tfjjl) Lgjull gJjL^Jlj (J^JL>J ^11) ^LkiwVl 

3j mi'i ^ 1 <lr ! 4jl*L>. <y3 A 4LJI jjja jryjl (j I j I j .(J^l 4 :vjJj 

JjL L^JJJ jl LAjl J 4JC Ljy 3 Ut_>0 1 CjljJ uj 3 JuC pi lmX\ jLJwI 

(jj : Jj^5 1 Lajux. ^ — <_mij (jx. tij Jl>J3 Ij . 4 *r LuJI CjJjxIj . 1 c^Lojl* w 
^L*£ {j* n~ j A (jajLill (jl£ JLajS i LuLjj-lS sjJU OJ^d (1)^ 1^3 J <jl£ <-ii I j 

4jjj?tjJl 4 xi£ l_j j^ uu\ ^ ^ ^.IjJLl djufe 4 f o *3j (jJjLaJ ^ oltli 

1 u-flj ^jliil! Jjjuo_aJI ^jj^S.Vl ^"j^LJI J ti^j SuLuoVI 

^jlc I (jl u . JU^C j Lo tcUj JULJ iL)JL>.J . 4^5^aj n^fl i-9jj U 

. 4j^ lm^ 4j£. JL>. L^L>. ^l^uj ^ ^ * fl (j' < ^h ] >^ s -^^ ^J3^ L>^ ^ W 

i ^j\_ij9 Lst^uaJ I (j^a ^jjl_5lJl 1 iLl$ ^ j ■ ^1 ^ jr Lc jjlSLo (jjo CjVjL-ojJI C^ai^jlj 

JiLo (jl ^ tjjlnj .^£.jJI IjLA (_y3 ^IjiSJI 4JuJl>. (j£. O-d CtS Lo ^jlcj 1 nj 

jt > Jjl ..."Uj t 'l< .^."11 ^ SUM j-^JU jlxVI ^jx ^jUI I jjt 
I jl |«lsJI 5 ^ j U : A ^jt ^judjj (LLUj (j>5 ^-C.^JI ^ ^ i L^jI JUj .^iill 4_^Jbjj>Jl 

4JI4II! ^ J ljj l^jps (^l^i o2jJI L4J jJaljJJ L^JL>J LaUSjj La 

5 tl 4jUVI ^1 

i jjJLaj — i_ul (jl ^ oitli J-^-lil (j£. 3 j^iiv I 4Un 1; ^jLUI (^ ^ q mjt 
4J1 i-u^LUI ojjjj ^ JlII JloHI j-Aj i<uL**l] jJ^I I Jloj (j g t X~n \ ^jV cii! jj 

ji^t oLjjLoa ^1 J^-ss^JI ^1 ULu <-ii ^j^Lj a2 (^-*LlII g^UI . LjLi^I 
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<>lall t*U 

-rLul jjt ^Wt i it) V 4_&J t 4njn^lL) UoLujI 

. jAjolo LLoj j n"i i ii I 1 \ \ <u ^jlr>"t ij£j->- I 4 k-w^Lo 1 JlC 
Loj ^ nU i a La ;j-u Iju-iXJ 1 cr lc J LojI <Gl^ La J£ j->a ^j£L! 

3j-^uJ t—3 j_<_u 11 a Mill <jl (_ T lc 1 jnl^ 1 a <LLAj*JI (jlSLaVl jjuJ . Jj) t a jjfc 

.4J lm jLLa 4.5 JlLo I JlA Jjuaj l^jt ^^jfc 4j^IjJI 4 njpt-sll (j\ l_3jjuo ♦ I JLC. 

4^>-Lj i j t A ^j^cJJ . 1 JLC dlli J « n"i i it Lgjl ^ylc ( jjbjjj V 4 rtjii^JI ^ JJb (jl JLu 
^jj L$j| J I o"i ^ 1 pk?* 1 0' L_»Laj <3-a_>J ' U^i t — ^J^-*- 1 <j>J — ^ 

I jl 4jIj3 lLLIjJ . Jj) n < a ^J* Laj ^ <i U i a j_A La ^fU jjLUI jjfc IjLA . Jjj 

i3_iUI <;L5j ^jL^a t U^v — I JLC. — La (jnV i» 1 - 1 jj 1 fj\ I jrtU ia ^j'v aU ^jL^ 

j_udI (jl ^jU*i 1 ut 1 j V i (J7 _LjL3 i Ly AOjJoJl V"i >VI (3iP° O^- JH?kV"tIl J I 

JjjLsJl IjLA JUb 5L*^jJLl CjVLo-O^VI 
. 1 JLC. (J.» a mJ I (Jj^-ii 

Jjuiitl dJLA i^aSL ^Jlx. ^ LuJ i-ij^j . jjj j-^3>l! >a Ijla 

. m^jJaj ^ I JL>. dJLcw J JLu L$jI «L>Jj-i-o J^lj • ^1 t^rtll 

AjLU< Uj uiujjJl (QjljJt tf^lftj (jtuX u 

Jlil Jl^I :4j; < v Til! 4j^£LoJI 31^1 >JLl ^ ft j ^1 fd*]l ^L>u ^j! 

^jjj 4 K ni a ^pajju La \j.±i < \<t) .((cJauljJI ^JjlII » ^lxi! 0^ ^J.a >J .tJ-Uj^ 

jJLo t j_a Cj VL?t>3 LlA Cj J^>o I j . jjr^J ^" ^ J-J-C, jjLJI t-^l^ll ^ jJ JaL>J1 

^extrasensory perception ijr u^>J\ 31U;M 

j^sjj <JlJla^ 

^jl > >!l 1 ^j-a Ju>. I^o . j» jl*JI ^j-a frj mi 1 1 1 4 ni'V 1.1 jjjuaJ I J 1 1 lu^^J 

Jjl**")! oljjl Lll j-fljJ (jl (j^AJ ^ alt I I ^ ^ i 0 1 1 ,3^1 — i_uJ1 ^jj Mill 

L4L0 j^LSj 1— 33-1-u La I j£j tLr u3UI OtcLi ^^lll ^cljJLl ( j^a (j-^BjJ 
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La U*jJU Lul ~~ (jr 4 ^ g 6 ^ LrJi^ 3ju3aJLi lj xlJ^ 

La Jjt fjLi SjUoxIl 0 j A U.ijrt" - 4lajv^m <J JjJo t j£. 4 1 j j U I Li Jj 1 Cu 

J I — ooj <jl Ldjlj 1 olr (j^J JLfl 4jI ^j-Laj La 4^>Jj>« Jlic 4 Lax. ^ ijjj 

(jr>t i u Ur I <— Sj-uuj 4«S L3_>- 4iS jLxo dj^JiX! j_jL^jJI Jjfc» : 1 U j i ^flj^u 

(JiteJ JIJ^JI IjLA <jt l-oj£ j-^djV 4±LaVl 

*JjL ^ ^xliajJI diLaJI ^LJr. ^Ll j^kjj 4jJLd£. 4 ajtVirt «y 1" f I 

« nitl t XI jJal^ja <j1 4 Uj 1 11 1 3jLx. JlA 4jjjaII 3, Ijliatl ^^pj 

JxJj . 4jLo- jy9 4J j-i3 ^1 <±j|jL*^lj 4'ji^Vmi JJU*] ejil j^La 4J^>J 
^jjJI ^ ft 4 _i JUfc^jj . *j*ll £jj 4"ij <i 1 nl (jyl^- jJJa-udI La _a-A 1 gj'^ <- r ijLw 
^ IjJ J>LI1 4Ji>J 4 4j^a Mitl j^tw ^jJI t-^iJI 4jL b>Aa^ 

4ja^JiJLI ^Ij^Vl £j)ai*a ^Ljj . jL^ill J-^J * J T ' ^ liLH L>l 4-C-Ltau l-uV! 

^pJI l-£Ij£jM ^ d jubj . j^iUI 4j1j2 L$1a J£ u Utj L^^j j Lil 

c p ljQ _ 1 Ul tiJ^stjJ ^^lli i^J^-J! Sjjlj u a 1 n"l frLq Mill 4-Cjqjt^a JitAJ 

.4_L* ^Jua Lftij^l 

^Llj ^-j^-JI J ^I^jI <j-u 2LeM*JI jjIdjVI jj_>JL ^ a Iqj < 1 1 4^jl>JI 

^L*lJL> j$ esc ejjLflj ^^-jJ I Jl^» jjj . <_^_jJLLJI j mr IlLq j^I jXI 

^ JUu dJj>L>s j>j I jub ljJjus .^l9jV! oJLA 4^9 lU>j^jJ JU£LMj 

^j^a Vju L^a^ j ilu£. 4jMj LgJ ^>jJt S^jlj I ojjj Sj JL>JL I <jl LaJI 

^oJ £>^.9 '.""na LaLc ■ ■■ JLLa — ^jl j <J>aL>" ^ \ — ^j—^a^Sjl 

jJLLaJl 4_lojL>. JL^-T r^MJo j-o 3jLc 4j^>>1 ji* ts> jLoiwI ^i£LJ] uSSLi^l Juuaja 
3j Mir ^ylijl (^^-l-u ^ 3 u LijLw jIj-jVI Jtjjlj ^jjj-oVI 4 nj^r in 3jj in ill 
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L-JUo J£ <j^a LIU j JULJ L-JHai . J^LiJLI ^Jjlj 3_>JA4 4jjj jl Sj^Jlua 

SLLaj^i. C*jl^ I jl Lo J^JJJ (jt l*n i uJ lift . 4^>.jj dli j JLAJ 4jUr I jJjLluJ! 

. V ^1 3 \ iriA SjjaL^a jl 4jjj LUr r.a, 1^ jJLLaJI jx. L^uiSLlI 

^^i-Ljl fjji OJU>-lj 3^o 4-r inH Sjjjiiil t_-JLUJI J tr>^j ^jl jJs^llI 

4 mi j^>t i » (jL£ 1 J I Lo (j-ojJ ^ njn^tl JIJjjJI <j I I JLA ^jjla . 3j«4 oj iV 
LojJ . 4-3 J 1 mo cil! j 4j jii^lj i ii (j * j 1 1 (j\ jl tt-jlj tnW 5jj) mi 1,1 ^ lr J i^i-w 

u-flj 1 1> ^-jLlllI jl-3 J Jul! I j t t's jjjj^ J. 1 U£ La i jj J! j mil 

.^jl ^ , nr mi j 4jjvjJtj ojI La ^jr I JuJLx lIU ^ Jl3j ^jj ' 'UlLLa 3*lj^ (jl 

80 (jru ^° -iljici {ja cJiiLij cLjI la I JUfc JajSI jr}^- j^jJbj jJL>- 

^cj (j^aj '^lj cujJ! jLlLvVl 4_3 u^la Lajlj £-jLUJI JL>u c-JLLs 200 j 

jl jlL> 1 iln iM ( il J Minj u U j i njTl j I Tf^Vl ! JUb (jy ic 1 i ii j i n Lj < ^ j ae m 1 1 ^jLfl 
jl£ I jl LaX. t rtMi^l! ljLiai»l • L« ^i/^N U^- 4 ^ o ttt\-iM\ 

. V ^1 (j^kSl^aJl faJUJI ^ 4^al i 3j<rtll 

Ol^Ll^j (j£. t n mi^II I JLi-JL) lt juaaj fj\ ^yJJ 4jvLk ijX\ 
1 nr t'r>\ j VllLa L^i *>->j j ^ ">JJJ Lj T ^^JL?* ^ J ^ I (jl OJU£.l jl . ^ — jsr \"i \ \ 

(jj^ljja jcjjlj tlr>j JjLoJIj *^!jjjJI ^-jj juJIjjo (Jf j^jjj Lit j[ . L>*jL-^ 

jj^o Ou3 Jjjj*Ij > V a ^j\"ii mi ^3 ^jSU) ^Ll 4j lm L-Aj^Ljja j. jjIjj 

( _ r ic Lj^L^ Jj pLi 1 Jut tjJijJj .3^JLI 4'j ir^iV ii l_Lo JiJ ^jl JjVi |»^jJI 

^1 4 j n j i u^a I Julj (jl uiUj . jJU-SbJJ jLulII cLlx4JjJI LoLoj \\\ 

^yjl J^jjI frL^iB (oJlx Lj! j . JL^Ij <?L»oL> 31 i fill (jr LaiJI ^LaJlj 4_u>Ll»JI 

7>j\ o U j^aLijtJI ^ j A (j-u Jjoi^wUI ^jl w t-"^->«J (jyji Jc*» J j-A La 

p J 7* ^ (j-a (Jjt^tJ (^y^J 4J 4_4^£ V LI^3j 4JSU t^l Ij-xl^ LxdJ 

4jqjjl2JI jj) i n * \ I ^jl j^Jj jjjb^>- ^^^d 4jl . ciuljJI ^1 tit ^jjb jJI j i^t U * U 4 > 

JJ (j^JtJJ 
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< ij iU ^1 ljLajJ! jjjii^rtj ljjl£ q\ ^jLi — uiVI ^ f}\ jl ^1 JLuo fS\ Lu 

jjfc Lo (3^J • 4 irAj 5jj In < ii I 3jj_uo ^yja Sjjjajj ciJjjo £l tij ^1 j 

Jj^V J^clj . Ijjt cdjjj ^jl jjJ ^jjo (j-ijaLt jjej fjyle. CjIjjUaJIj <ju3 — <_iJl 

Jl>>^ (jn,n\\ C^jIS I j) La J* luJ <j! jj* 4l£ ill allA JjLlJ Jjj uJl <j} 

(j^o L-Aj-lC t nftV"i < 1 1 m*)J jljlcL ^ ii" 3fcJ L^jlj itiJil! ^LlA u gftj 

I flgJt3»lj *j L^jLJuj (Jjl i n~ II I JLjjj I^j Jjj (jr>V "'jflkj (1)1 ^L>.| ^1 
» lLL oaIj 4 rtjn^H (jX. » h lSb j II jjl i.n a ^j^a > 'Ijrttj |_>Lj£ Ifl >r lJlIjjj 
i((3jftyOjJ <^JlLo jjlI <J^. ' * uiSUI)) J-lAJ LLj£ ^jls i JJuuaJi I JlA 
LjLiC. I tjljjU ^Luaj JjbfcjVlj ^tt flj 4 a jjfej i^tlj^ ^jV 4-oJjI 

lt^ j I Ij^j jJI tj-^j^ jj^>- l_>IhSLJI (— d — liSLj ,ti*5tjJ! f.Lic 

^9 Ju^jv jl^w Juu ^Uoj uulj .4-iitJjLJI Cj^Lsc uJI ^>UsVlj i±^*_JI 

^ Juo ^lc 3jjj0jj (''tftfl Sjj U i ii I 4x.l j i r> ^3 ^^LcVI jjj ^-l^jj (j I ^jjjjJI 

J5tJ i^i^ La^cL-sSJ ill JL^VI ^JJJ>- jJI (j^L-uljJl! Jjj Jj-C ( ft i n^J . Jj^£- 

Lgjl jj-i^ ^pjj 4 ijrtnill l£ JLlC 4l iriril I jjljjjl JjJ j . p ^ m i rA ^^Mlf 

jJlIj h^jL^JI Joj_>JII ^ ("i g>jx, L^jI ell j jlaj idJill ^ lljj la 

. j-djuo jLua£.l . U . ..j 4^_i2_>Jl SjjLLaJ (ji^oljkJl ^LaiiwVI 

4 oj, \rttljjir-ittt ^ fiUrintl ^<jj 

J <n.ii 4jloIocJL LuJbo 4jLp» 3ja^ ^-pJa 4 (-uAj jl3cj ^JLc I , l n"ir I 

3j-fla 4<i^a aJJbj . j>j ^jJs cJuljJI ^LlII 
. I Jlc L^La I Juj_<5 JL>u ^jjJI < iulaJlU V^^H J „'t i \ \ t\ft * jl , CjLjLHII 4jljjj 
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j^sJI ^LLol LqjSj Cj 1 j m t i uoJl ^J^l^l Ljr 3 ^jlajJ* O Cu^ 

LiLJj , *LcjJuJI jj ua*J1 ^ ^^sjVl ^Jl IjUj f.\ — jljj (j£ CiLul — uiJ 

3jJwL^a CjLcI Mi ^3 j Loll! I CjIx-jjuojJU 0 jjb <Jia JUbl 1V1 <J1 j-)V 

4 u »LuiVl JLajLdJU i Urtlj . ^LaJI (^y^jJI jJuj La CjjI t( J^i!l ^j^a 
^ tii eLu I j tjU" ujj jl ^ Lr^' I^jI^ *LoJLaJI (>u^ i^U <j\ 4j^JijJI aJ^l 

I j-A ^j^o 4_lxC Ju>UJ . (jr >.jL>Jl frl i^rill jljj t j^o <jjL*jjo JjuLfcjfl jjjJs J pall 

^3^-5 J*l£ ^yic 4_aLxa ^IjJkVl <jf ^ f.jJI <-ju£ ^ II 

(Jx*j l$? J-aX- uftfj <nU (j^ 9 ! Lr* ifii ^ * 'J.* 

\ % <\ m 3 Lo Jt*jf SjLcLiJI <j! ^ jrUJJ '(vj — "»L»J! jjj-b £_».jVl 

^Jl 4j toiJLj lJLI J-JX. ^ SJljjJS jL>oVl 1 JUb fj\ JL>j 1000 

^jj mi U^II 4_Lx3 La jJkj i^LuaiS 4_lLoj ^j^djI ^^lc nil JL^>JI JJJUj J^J 
Sa^JI 4j>.LuII JLxj JU£. 4^11 j? j_4 4 nnilL ^IjJi La ^^SJj -UJiM-al' 
j^-oll t 4_ujJLI 4 1 ih I iflU ^cIaj I olta CjJLua^ 4jL>*J ^1 J^judjJI 4_x£.j 
t_j>UaJl jjja JUj >Li^ jJ^j ^jdl 4jjLojlII 4-mJU^U ^JjVl ^^j-uljjJI 

^3jt ma 4_Ld l £j_v 4 jlr Cxxoj-C p j"j K ^^>->J 4jujVl ^LudVl ^j-uLxoi 

ufJj^JJ Ij^Lcj j-JjJL j-ojjo ilajU- J-qjuI LiLMLa ril.njl I jl :4Hl uij t^j^Jl 

.((SLfcLJ p 0 j U t"t ^yjJl 4^wj jjl Lo t 5Llxjjj>JI dJL^j 

si 1 n ii H (Jja l^jl f. \ isy°i j^j -^1 sTiC VI jjl .^jMaj ^ya 4j Li-oil j^^Jb ^ Jufcj 
oLsjistll ^ — <-u Jj^w^j j Laid VI ail* a ^jJlIII ^JbJI ^ L7 __^jL>Jl 

j j In" 4^jI irV^ 4 j j<i uJ |CLM^J £_JU3jJ L^jJj i^'l t f II > ^psjVl ^jLi»- 

S^^Vl 4jjI 4 *J U 4-.-U, V i^H J^_*S ^ ( j 1 nj3 1 ^ K 1 J t^j)^ ill j-jlC 
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i * o*. i-i3ljJI <JaJI 1 oL^3l 0^ &1 l/5M J! j_~J! j 

L-ojjjJI fd*JI JIJk-jV I jUlia <4Jj)fl mil j>a jJLoJI I Jl^j £jl^>JI 4 — fcjwlj-oj 
(j o j iVn LaIjljvI - Jl j j nil I JUb CjLjLxJ S DJ jj>- Ij-JlilLaj L^jLiJ 

5UUJI ^AjSs ^yaj i^_La ^ Inr I i ^ jlrtif VI ^1 jj^LUI j^i i 4 

Jlj * y nj AjjLiAaJI CjIj^vjJJ ^j-a 4J^ 1 .* ^lILua (jj J-3cj 

(^IlJI ^^-tgil JLjLlJI <jl ^yfc (Jj^l 4jL^1 .^c^jj— i-u Ujjj Jj *5 jlcI i.tU 

^ J jlj JJLud £ya ji^liJ 4jl>-\ j-a Ja — u±j\ jl Jj^l LJ^iS * 

CjJLvj Lojj tr^ aj ^1 of ^j-^a j-^V/l OjJaj Ijlj . ^ — l^IjIa 

4-uaLi* (- <TtJ jljjl j'-?*^! Cr^" L/^^f^ U >r>*ll ^jl ^ Juia^Vl (j^a <jl 

*4 U* * ^1 ^jlxs J£ Jjjlj (j'mfl (jJLHii cJuljJt ^LJI 

\ $ mi" j . ISu^s I ^ jU"il I ^ \c L^xflj. Ij U V J!Lcj I JLijj i 4 1 iilU c-dU — 

JK Mil ^ ^jll 4 1 1 a I J£4^ L^itJjlj 4jI JU j»U SjLstlll CjLV^JI 

Jj^^ll ^JLAj . (j-uj I jJ, Lj 4^-l-uIj jJI CjIj^-SJLI ^JuJI ^jja ^^^-ili ^J-*^J O^ 0 ! 

OiJj i5±4^ 4Jjbooj .^j—jftllJI j-a lm ^ Slj^HI <CJLs Lc-i LlSj^ ^1 =w Vt 

^JLA Jl>-Gj • Jj-Laj (J^-l j^OJ ^cJj 4Lal^ CjI Jl> L^jl£j CjIj^jk^JLI J£ (jr ic 

^'jj '^h^^ * ^ Lo JIHI Jj 1 ^ .< (ylc L^La 3jlc VL£ cjVjL>JLI 

dJbolc Ojfj M^lj £L>Jti m^jJ <£.^jJL1 LLlxail ^ ojZlaa 4J 1 <>1 i 1, 

jl ^jlc 4_La ^ jj^uj (JJlII 3 — l^JlII ^ JjJLaj Jjl SjLc LI irirtll 
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.1926 r UJI ( ** } i^L*^ <*£UJtl r L.f **jfljJU LLuxilt 31 ■„!,„ 

JLud (j^i^La 4 un^ l$*Mrtf ?j > jj} ]nTt 1 1 ^j^jj Ju ^jjj>Z ^ i im n AjVj cJjL>- LoJllC 

Ijjl ^lifcj ^ji ^Lujl^j I cJjL^ Lojuc dil 1 1 982 j»L*J1 ^LuJl^jl 

Lslx CfCuj Ini I i (J ^Ju5 Ji> t^Jjl > flVI LL^JcJjU LaJiki 1987 jMj^lI 
4_l^jJus 3jl jl liX jlljfl i„n< 4 j i n3 2005 ^LJI l^i^l . Uja Uflin^j jl 
.^jjujjJl 4_ijj J L ^oj i s\ \ Cjj ^^aJt j^^-i 4 iiUla 

^JUlJ! J^jjtt *J ifuJ-JL) (j-oL>JI j (4 rtKH jjX. Ij JLCj) J>tiJ Oj jl>a J 

.Sj^ljJl CjVLac-iJI J± sjl jLIj ^hUII ^j^AaU 4nilVll c^ulj^JJ 

Juu ^^k. Laj^o J Lui dUj JlLo . 2LaL*JI I jjl i jjfc U_a Liflj j»JLflf 

^jIojVI jj LaIjj <jl LiJ La 4j I ^ '*j L« * 4jjjjloJI (ji LloJI CiljULa 

JLLa cTiLiij ^KtjVl (jl J^jj <_*j£ Cjjh^Joj . 4J — lm i^flVT 6 - ^jnt ill (jJciJ US - 
JL>J>J . 2UjoS L^jL^J 4aj9 j^J^J t4j — oj 6 j-Aj l-o^ Jl^C 

tjji& < t Mlj'^ ^jJb ^ Omphalos ^jJLLaji j! 3— Iaj ^ Ijla 
. 1859 u^iUj «£_I>j^I Jo-oi» o—i^j'- 5 ii' i 1857 ^UJl jj ^;Uj 

JucIajj tt j-LajJl 5j — uu j! (3 ^ — cull 4jjLj_ftaJI 4 <^KII ^yb ^jJLLajl 
4jI^J L^jjS jJulj SjJjud ^ 4jI *lj JLLa ji^SLJl j-^Ia Jj-lLiJ cdJjS -^>-j J^>-l-3 

. 4 ij t-a 3_uit J^-jLs KJjJld ^ujjj^JI ^jlc jJajtJJi : ^4 JjV( JjJuClLI J^al^Jl ^aJJ! ) 

j-lUI J I ^IjJ' JJrt*j j^jl^ ij^ I j-Jj — liiJ jl t 5 tjnr ^ I 5 — u.jLa-« j^jlfl ^1 — .Lj j I 

i^j-La ^ ^piJjJUj ut^J.H 0 ' ^J- 1 ^ t(1970 - 1901 ) ^jijj$-lm ^Li^J 
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CJj^ii dJLiJLjJ! CjIjj^JL! fj\ I JL^^° ^jlj^-Ii U" 1 11^ . 4-ixL>Jl (J^o LitJjlj ^Jl^I 

0jus5 LliJ jJj t »l m ...1 jjj OljU>U J£ c-^AJlII I JLA j uJuj 

. 4 <ij, 1 Ml j^jusaJI ^3 g-1 irtiill J I JJ^ tfuliLa <r<U^ La j^tj ^ L^. 

SLwLsvll JlA fifl'^j ^jJs ^Luaill JL>*jj *LaLl!I q\ — ^}Ljj 

Lbl 1 1 ^^lll 4 n i firttl ^yjftj ^aUM 3>±x-4 ^jj>. I 2u «-u^ ^lr I j v o"ir I Loj] 

0)\ 4j^jhj JL>.jj Vl ^ t j jUj . lJjjjJI CjI pj 4 jl Lgj ^ \c Ij ijj^b * 

4->l "r ir>V ^SLqjj ♦ jj i «-V< 1 1 I j A Jla ^j^LLaj Li! {jJbj-f* (jl <ij SjUfcl Mid 

Jl> V 4j<iUfL lfl,ii,Vt 4jjJaj J£ t UJL. <j-u— 4j! Lqjlj ^ 

^ic LT ^ ujJ La 1jL>. l-^jjJs IQ£ JlLoj 5j j 1 * 3j^J9 Jjlj j ^In $ 

(JJ i ^bjj .cJls^II 4^Lj f^jJtl ^cJ-ftJt I j-a J_ i>.lj ^intelligent design 

JLOAoJI 4 1 11 j Lq <o LiLLua 4jjjj*_a 4_u>>jj3 JbJL>JI J^UI I J it 

<j\ 2l«JI ^jla j-a^j .irreducible complexity Jt^ JjLiJI 

J 4<"> V ^H-Ilj 4 n i"t V U r lj I I j \~ i n~\ Cj Lojio_Lc L^j 5 «^ .Utl 

l_jL%_^oI j j mijj . Lea l^jljjvl ^'v. J ^3 (j-^J Uj^v t X* Lo | jj 

4 or Ij <j*_>J! Lr jui-ajj . Jlj ai-iU (JjLaJt t ^ H 4 IjjqI L^_i^ ^jj^—jj 

l? jut ^(j^wl jt^o'w ^ *j .Utl Vj jVI ^jl Jj^JI ! jl>» t ^j* '"^ JlxIL^! 4 j I 

g i U I JLA Jl>»1j . ^ j t, j"> !>■>■ Lcjjj 1 JL>»lj O^J Lua oLo^JoJJLl 

4JjJ_« ^ tilJjj i4jLjiJ ^jLljJ! ^^fl J r 1 . >.^U ^JJ 4_Sj^Ls 

(j^J (^jl^ 4 ujjjJLl (jaiise-a »1 ? CJ^LO jjl dtjL>iJ . Luliil tn)\ 
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c-ULitJ jlj-HI ^1 Li I i u j i uLj »-dJj I j i r/^j ^ — i-ujJlII <j? JLu .^UH 

^LoT J>«^1 *L*Jjl . JoiaiaVl f»!*Jl ^njltli (O^ajlj (^jJi ^alj^JI 

.4_J1jjlU! 4^UI ^Jj 2Ui^J! oiiilj pLl^lIII 

l-j^] JL 4.joltll j-uL elj^M JuiSj Z 3 ' 4jjtll jjsb^JI J-jljj 3-1 

1 nt" lJi — 4jt mUU CiLojtVtl I <jLj ^cjJI ^^a^ja, i^^jj 

. 4lniVi 4Un'> JuliUL ^X.JJI I JuA JjLIjj < Jl^lx^U JjI^ 
' ^ CjLaj)lSi a 4 « n U 1 1 ^ i nTn> JjjO 3jLlC (j| 1 LA i ln-fc»^Lj 

i Jlotk u olr (j^j^a Lgjt^j 1 Aj^aLId (_ya jJuj « Jl^li-MJ J — jLS j^ui j 1*3 

il^ijj LaUj^1>J La llij ^ lj ♦ 4 IS^^VlH jjj-Ls ajLli*! (j ^ 4J 

oLu^/ 4±>Lb La j^fcLLi <y3 ^jjj < l^iij^ ^ 4-ajI j 4jjtV<I Jlla ^A j 

, (< 4 U i ri o (^ojVl )) 4jjJoj 1_La 4_j_Jujj a 1 ^rtjj 

4j ALa Ll) JJL>o ^pJl ^j-ajLua^JI a J JlC dJLxA LoLl>- 

^JLaJl 4-ti^^Lo mLmVl jl£jaVl jflirin . UIc jJjJl CJLl 

j-A LT -i_uL-u I J<dj-JIij ^ij^JVlj i 4 t j j In 1 1 c- j-iJa CliLjj In ill ^jljjl jLli-Vlj 
t j\ t >L,l^ ^j^j <jl JlJ V Ulf 4 JO in') La J£ <jf 

Lr 5 LAjjsl^j j&j^LII dsjj^-ilJI i In < 1 1 j I ^-A 0 JlA ^jt ^ t < ^ La *j-j-^> jJljjj 
. 4jj liijJI J-loJ 4-ial^JI lIjIj-jjuJI j-A JLa JjJi^. ^ jJlj i^j^jS ^1 

LlCj-loj-a j-A 1 JlAj ^*L>.^!!j Sj^iJl (jjfl 3 Jj J"w ilil J^JJ O'j mi i II 

DjLxAJ jf S^LdIj^A L^J |«Jj ^jl (j^JLiJ 4jj9jJ^4 4_i-U * t J I JlA LiJ J—£$ 

j-tjj J2U 3I 4-mJjlII iSaLSiJi ^>^>>^ JjLsI ^>xi 
# * * 
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4jaUII ifJjVl ^jLJLLj Jj^liJ j! t 4joUll 
^jj clUjJ > u 4jU~U LLaUiu J}L_». 

cJa j^jlj I LjjJ j 3 1 ^jj jl I aljJ 

c_tj)LiiLi 4 jgUtl 4_i>a VI j^>JL j-C I L_3j-t-y 

< t~i 1 1 4jc ft I 4"n afrj L? 5 J^Ljlj 4_^JL3l 

«-uj 4_uj . 3jL>.l a 4»LlJ 4-laLl!I 
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{J ^£- OJJj -LAJ ^UIaV! iLfl^l j_«-jVl fjjubjlLl *JLiJI \ ur*j^ 
^IaJL 4luaJI 4^1^11 4_, L^L^uVl l_3 jLULj ^ ^lUnti I j A 

t4 jult n 4_t^aVl yscja 4 j »,A I 1— jLlj-u I 4_JLi jj) < n4 ^ m$L> I ,4jnlt II 

. ojU'TI LLoliaj 4 m o t Jim £jj]9|j 

« ^/n 1 11 ^SLj — < X a VL^a 0 1 rTn (j! £jK <ij JutJI ( <jf dJJ j JlLa 

j^jl *j»3jJI (jyJJ — t 4 t> y3» -Jj-Sj ^ jj->JLI J I l-<jI£L!I (j? Ja-5tJj^ 

£->s lIIj'i JlL ti mi^U 4 0 ir>Lc Lr lj lm j*\ j i a j? 4_* ulillj 

I jl *!j-aJI ,j\ djjJu 1 j-A ^jJjlj^ . L$La ^ — d 4jI jJa jLi-l 4-*4>a 4 — uhaj 
— Cu t^i^ln^ *j — l* ^ LiUjj3 l-SjUII *JL4_i ^-i^ ^iil Ijjl^ 

L$j| (j-uLxIl j^apij ^ — ill Lbj_u£j Lajj< i^9jLxII ^jj Jj — L> LLaj 

dJjJU ^jl jjfc .A-jJsLolII ij^LuVl c_3jUII 4 j<t 1 1/1 Lo LbjJ 3jJaljl« 
LL3 f-ljjjj^ .4-j-oJI^ 4 iiiiia 4jjj^>»j 4 njii^ ^j-._u jj-ijJ LlA 4Ji£. Jli JL>Jl La ^jl 

— 4 mi^LlII j-i-aLlc u^AJ , ..j ^jj L_3jLxil ( j_a S tx i 1 1 ^juk CjLljJ ^Jbl 

^ ^1 4_i — oiiJLj I Jufc ^ l£, JLj£q]I 1 jjl t^ijv <jr Li\ j ^jJL j JJL>. 

L>Jl La LJLc ^^L^ ;4jt^l jJ! 5L^>JI ^ oL^I^^VI »j ^ JiLa 6j J 

^jja 1 A, V gj 1 ill ((fjyj\£J\ » 4^j tt"iU 4jj j n"f II — i-ujjl ^l.lVt Mil ^Jj 
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1 Uj^jj t jrtJji^Jo (jJ*l-ij ^jIjJLj^j j"r"ilfl tj^-Lvj ^£jJaj 4 — j^julll 

^-i-ujJJ jLt tl£ 4jj)'i < v L I 4_jJLlJ 1 SjLaJI Ij-ojj ^ "*JJ 4jI Utjualj 

h(4K <"i4> j^SJu-u juh < 1 1 mi^II ^jLij j^-ib jjl Cj_i^» 

4J1J . L^j ^lc Cr l£. cdjl ^jjjjKJI ^1 — uuj ^jial ^,111 l-AjLaJLI ^ 

^jjo 4jt*j*JU l1)L>I jj-sll (^>» jljjJLI j-LaJLl ^j-* 4.LJ JpyujVl j 1 — ajj 

S^fLa liLjl! j La <_9jjC 1^1 cdjl ^ ll* 4_i — ^L^Vl 

3jLC JLLo L^j JhC 4jj>J>o 4 jIc ^j^^ I ^jl oil ^ L4A-J i I mhia 

lllj LtTu.4 JJ^SC-A^ <l\c j\ <~n~ > n A t , * \ * 4_L ^Ld lIj I i_u , O I t-u 

(j^a ^]>\j^Lo ^ Ju I j^JJ J-i-taj 4 ir» (jAj t^jjjLcLo (jLjjj'tj 0 1 » 4i a e J > 

> Z t ifi 1 0 in i ^ CjI j (— jJ ^ oj U"il I uiil J 

a L5j-^^ O' ^JO^ (j? tj-)^3tl]l 4 Lijft el i^r I pi JulJI ^LlLs Jjl ZjI 

. 3 j j t < r> 4jj-t>i_j 

S (( 4j Jlj^slH! 1 4j^jUt"fTl)) (jx. I jLaj idUj^ jjfcj — 

. LAj J t M 111 ' ^ * 1 V t V — 
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>i*Jt UU 

La ^Jj-1c jtxblj JjudLa Jai. lLILLa q\£ JiU jf 

(ill j JLLq C r i <->jj>*j . 4jLu (jg «~*J Lqj ^jIj^S ^ jJ I ?n ma j-A 
L-flMx^l (jr l£. (jj/LiJ! J-fO^v J. — « 4 uiAJ jj-^xlll \ JLA ^j-^I <jt 0S3JI 

LApJ . jJLc 4jI j Jo-^LaJI ik-^ll 4jJlI ^ <j i a }L£ <jl CjJl^jj . 
Ue-Lolj 1 afl^ i<judL»Jl L7 _oa1j tJlLoJ < jr lAjJl ^JbJUjLfDj (j c 1 ini ) <jl ^ I 

(_yJ! 4 rtjT ir> ( jja La 4j>.jJLj t nl'Vi ^jl fj ^ aj JjJL>J! dj-A (jf ^ t j > In j 
(JJL^I jl ^jM ii j! l^J^J • ^ o-"— ^ <j£J ^j-^*' 

CjLjt n m j-^lb JLLa ^-i-Jol jl 3j< ^tj <XaaJ 4 1 1 ^ <i 1, 1 ^ijL_uj 

j^^jj V JL^ ^ jJI jl£ — II jjfcj i (( ^ I J^j 4jI jjujI jj» 4 iij^ in j — a 4juoLjJ! 
.4^5 Loll I i-i^uL^Vl l^jUII j_a 4JLc uliji.ua 4jIj^ ,JjJ Jlsbj jl Ljp^l 
4lxJtJ j be — JlJI 1 Jjj i^^JI f Lol cJ»Jl>. * jl mi a JLitl <j*ajjuj 

j^£j jj^ Till 4^1 f^S JLj^jJI fi^pt i^'L 1 LaJuc» : Jj-JaJ 

C*jl£ I !lS> A .«3jJte-iIi Jib Ci>J IjJLstUJ QoifiiA^lj JoljJj L-y fjMjls*. jl li 

(^pa^afllj .^^jjfeJJI Luj! j '^^ jl 4-d^uLH! jl ^Jjj-C.yi CjIj pja .(_>-ajJLj 

ljJ-U3 jjJfcjJ! L7 — JJ j-ua3tl uuJ L3j mi LlA 3jl miVI (jl O^JJAAJ L-JISJI 

1 <>J *JJLA (JjJUju i^^LiuaiS tJ-»L^JJ (J-"M Cr^ cA*^° 4rt m^LdJ 

^ jut (ji-i (JjLdlJl ~j~a 4juLi)I I^'jj jL>. L^J 3jLulJI (j \ cdJ I j-u^jisl j . j£LoJI 

j^X. 4^3Lfl!JI 4JjVl l-3jL*II ^^^iLa ^jjl (jii-JLa tj! j£jJLj ^ JjLV 

\ J M^-jJS 4jLxL>- ^ q L-uJLx < " 1 (j-U>- (^j-ljl tlUj , aJj-C L_ljl mi? 

4jl1J I luI jijj U^J • ^yij-xA) . ^Ijaj jj^a 4_iiajLi5 4JLlSLa ^ <j*L>. 

4jpaJl 4_j uiLnVl ^Ul ^J^kj ^Ja lj ±£ Uaj il ^t^j 4j^L>uVI 

^LuaJaV! ^ ^ Lie JU^j ^1 Jo-^J ^ ■ ■ Jljkj U_aLaj . 4 1 ^>Vi JL^X 

4jL-« j mi ail Ur J 4J 6 i_uj JU4 a 1 1 < . i"t^ a , V .^"oll jx. 4^lj^> 

Jl j-cJI 4^L^j uS^UJjlII (j_a ^1 I JlA ^ LiKjLij Jam : IUjmi i Vijj-u Jo-cttl 
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^ djlS^I a<jjj» o^J^- L° <3*J Crl^' Cr^ 3 J J (J^J .^iajUJI jjJl 
^jjtjj 0jL>oJ ^yn < j^4"< > ijl (J>>* »(3^ J £JL; — ^ I Jufc i4jj » <jl 

.^iSL-JJ jjlrVij 1 ,1 ( rtj^ t2x33jX. ^ylil jJ JjlSsLl^j ('i 

Luj^Lj Ljj^-ijlj (jijLJI ^jj-U iCj^ LlJI i—sLual i JL>« ^5 ^ lr 

c^jLaII jj-A 4_L$jk — 4 njn-w — 4^4j <j1 I / I jj : i Uu ( m Jl j < ^j^i <jL>-^LI 

(j I 4JL4III ^ 1 U cr^i S4_i_LJ! ^jiA ^1 I jujl>J e-fljUIl ll! D 

4o^Loi]l 4_L^uL_uVl ^^ijo Jix La ^ jj^tJLi ^jJ^-LlI ^UajJI 

(jr Ijl ^1 ^j-i ^J-uojj . Cil LsLujIj jli^lj ^LLv i^L iiVI t ^pa 

(^ J *- 3t J 3 IlsLj j jjj ("< I jj LiLl tiJJj JliLa jIj-aJIj JlcIjjSJI a 

I jjj .4 rnii't ^joJL ^jjp^'i i L^o^ tit>JI 4^-bjLuII jLia jljL>JI I JLA ^ 

ijj <^>^3 cj^^f 4jpa 1 1 jujl>u j_u3^JLI ljub (jy^Lj^H j Lull ^ ■ " ■ ^ ^ CjJjI 

l^jL-ll I AJJL>»J (jyjJI c^jl aJLI j-uoLlC J J i^-kj ^jjj ^j-xs ^ 

(ojIa^j Lo I JLLj) (j^LJI ^jU: ...^ LJfLa ^^SJ .4_c3LSlIl 4j «_uL*Vl 
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^ 4o3Lsiil i^iL^Vl ^jLaII 

(3^JJ .(*UjJI 4 jU c 

^LlUI 4 jl or ^ cdJ j Ijlc La J£ I nfljir u 1 1 n ^ jdJI ^Ll^VIj SjicLdJI 
. ^ij-j-A 4 i ii n<t I JLLqj ia^LfliJl 4_jJjVl u-fljUll 2L*Jfcl <jl Jjlj 

IjLA C-JsjL-o jjf l^jlf m gj JUJI ^ ^jla C*i< I jl 

tiJjjjl (ji^J J .^r^Ju* %i 4i£ j^aVl JJUJ S4JLC LSjl*j ^JLjlII ijlA ^ *l 

^J-C JL) ^ 1 C J 1 fjaJu flic ^ Cjjj*_JI ^^jjS jjj9 i III ^jrt-oJ 
4_o*}Lo 

J I <J d>^-cj ^ j II jjjJI <- u jjl^ j! . 5 jijaLSlil toll 

SlrtMA cjlc.joje.fl (jJ^? Lajug. good grammar « juj>J I j^J! » 4jo 

1 4 — 4jj^L>«jl 4 ill 4_j^jSLq Ll^jju^j <_j^i LaJI 

4jI ^jLSJI jJsjIb <jf ^ • j ■ p^^tl j < _ r LaLc t_flj tjl ciJJ j Jti 

oj^SHI mill j. — o Jjua^I jJtJ Cy l£. I^JjLfc. I — LaJI ^jl 4J Jj^jj J £ 
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V^MU till* J*# 

Juj o mi"(Jj ^yJs 4_i*^jv 4js.1 <r> i < <j ts>\ 4_j I JLu . 3, Vj-k 4_j^ j \ i Lj 

. L^Jjq 4j^-jJj>J»^ 1 4 ill! Sjjjv ^ Juo j la_ijl (j-^ij ^^oj ii^ ill ^ * 

JarfcJj 4 J-^P Qj^Jij (JJ^u^Lk (J^>f>j — i-u (jr\J }LcLij ^j^aJJI Q « > rilj 

. (j* i s\ V mi 1 1 tjJJLA e-Sj-AJ V ^_Lo Ijlx! tjl c_ Ull £_>a *LU (Jj^l La, 

1m mi jJU V tjjj^ '-"Jl J^Il ^ic: I f in i i>G * Jj-OJ (j\ 1 — i-Ij 

^ I ' a i ilU ^pJl SjJLiJI ^n^jlr j_j — l-oaJI t j^» Lo_d i4 gfll.l ^-a-oLLc. 

<^Jl> ^jJI j^ljJI V jVl ^LjjJa Ijlj.^. - 1987 fUJI - ojjj ,n 

VjL>. j^pj La JjlIj . 4-LLvJ p ^'tj^ fj-A ^ Lr ir- ^ gilt"! I pfllj ^ — <3 

*b}U LfcjJal uy^u ^^Ul <__9jl til ^jVl jl>JI Jiu3 L$jf * 1 j^j^ Aj 

4ju-uj^o 4wajLfl Q <m >n ^ jJI 4 « 4_i3 LaiiJ I 2LJj^M u^jLaJLI (jjj^elS)) Jjjfl£pj 

x-jlij Ln^>. (j^jLxSLil <j I '^"^N Llj • litll ■ u < \ \ ^Lu^ cjLL^ju 

JL-ojVI Lj^Ui>>1 Lu! jj a {C£,jJl l « j ' ^ Llcj-3 ^j! jlLo 5 j j-fc. 

L ju>J oi 20 ^ ^Tu 

(jl Lstjuolj IjL) J tu_3j j,^ 3 LljQ ((^jjjj^qLoJI)) 1 4 < ^ a J 

tt ^gj La lij Jljv. ^ *\ H 4j9j^jL>a j_jJu LjlSLiS I Jl^j ^gjj 

^Jj ilt>a J^jfcuj JLud 3jL>. lZjLudIj^.1 CjjIj I 4j j cjjI^V1 4j9LstjuaJl (j\ J-Aj 

cdJj JLLa CjLubljJicV! ol\Jk ^ r,'^ n! Ls l^JJ^J .4_jjaL5iJI 4_JjVl l^jI all 

Vju 4L;r jljjuDLtwo ^.a m^jIx. mi i L^Jlxlj l^JjLlji i*itii^I f^** uy>^\ 

(j7 \j Lgu^ U^J-C- \3 • Jl-^>- pi — 21 ^y* m^J^ L^Jjliij jr^ ^1 jialj 1 q\ (j—* 

. l^ik. ^LUlj 4jm,^ jJI 43^LJ! oL^l 
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>l*Jt uu 

d i a i ) I 4jJ^Vl ' LtJL I M ^ < u L i \ fl ^ I * M 4_uj ^ i L5jLj-o < ~ - ^ 1 m l 1 

4Jl 1 11 4 .J^_at-a Lgj) i^j" rt < T ^1 tciiljL^ cli ual (_y£>j~j <i 1 1 £>£J .^ful^jSj 

SI irtjV t La 1 j-A ^3 Jjfc .^jLlsJI {ja J±S Jo-la j^Ju 
< ^Kj Mf ( _ ;r B 4_JLaX. 4_p*Lu» t U miJ I J n Mil 1 j j i rt C i LoJU£. 
I mr ju.iV" i n 4 I^jjjjlL IjjI£ • ^^sJI 1 (j o < nl 4_±jl1 l-ul! JLoLdS/I 
Lj^a^ LflJ^S (J^l» j 1 "i Vj <jl Sj^Liil .(j-u llll J^j r uojJI 

LjLv ^ ij jjl LlajlILj c-jj-Ja-J 4 3elu ^ jJI ^ i i^tl (jr Ll (ji i"ijj ajJiil 

^yQ 4lclj-j ,3^j ilujJI jl ^jfljfl aJLu L_Jj-uajj 4 ft a j ^jJI 4 Sj^fl 

4jjjjj <^j2a j— A La > J£ 1 J S> • 4jOj ^I.^Vi mi! 

^Ijifclxul j — ^1 jj^jl i— fcC^UI ^15 (jl e_3j-*ja. 4 4_^ajjjjl <3>^' J^l-i 

fj^>- jjj ( \ tttrt ^La-C ^jI jJLII ^'l <t> j^Ju <j1 jjUj . 4 j Ju 

. 4£j~< m,iU 4-jjijIjlLIj 4jI •j" - hI (J-L>o ^ jJ!^ I 'r'j^Lua LIjLl>. 
jj^flj 4 j 1 1 1 Li ^Ixjj La JL>J( 4 UJU^ * > " i J J " 4jj4^JI (j' 3j£LaJlj 

cjIjLxjjJI JIS Julj iU-ixLJI ^ l uj^j j 4Jl£[ til j^yic ( itltl 

Jjufcj Lo^a 3jL^i.l ^ JLA ' t\ • y ■ u\ iJ7 ^ 1 LajJl La . jcJJ . . . L^ixi aJl ^»j->o 2lx>>j 

L^-j5 ("< tt'i^I ^Ur J5L>. 3 Jew I j Sjuo j^jul V (^jJjj < Jj*y in"i!l l_jL /ys * J^lj 
. till j Jju CjIj'm i m<i "kJI ^yS i^yAtfi < i till <— 4j9^juj 

JJLft 4-il^LU ^^jJ^a-ila ttjljL^I /jja VllLa ^ t V*i < nl ^JU ^jLaJI ^ jc^a lmj! 

L^jL^jJo £ _ t ^ i uj ^jl ^^aJJ (^n-w ijlj-cVI S^JulLs 4-p-Li^ ^yS C^ij mi *3j^LiJl 
(jJI jl^lll L_»L*jJI Za<Uc Ij , fr l^uJI 4^_iL>JiVLjj 4j<j mm lb OjJuJI 
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fill* Ml t *t* 

4_iL ^IajI i 1 "!^ i<jjjJLI (j^o 4 <i l"i V a 4-j_vL j^aj 4 nil V a 4jLL) £jj <_J 



ajufc ^j^a < rtl*>JI g»l Coj (J£J Cjjjjlojj . LdS/I 

(j^aj • 4j^J_>oVl j jr uj ^ I tj^J (jl i cr L ^ (J-^° ^ — J-^Vl 

("inn 1 jlj . LiLtuQ ^jk j-a ^)IijLftj C^jjx ill U^rra jjfe ^nl->J I c LloJI 1 jufc jLa 
1 M"iKLl jo£ (j-ulj - ^jj^Vl 4_jJj9^l ^yS * > (j^o <j-a*J tliJLstlJI 

j»jJj uU Jj-al^jJl jjja I JL^ t{j\j&jjja>hi\ ^jij-w L^lB jj-i-al^jj "ill 

l-Sj «_u 4j>p3 4nl'VU 4jL>^£Lo ^ iajjj u "ill i^JLl 4j3LSiJI 4_JjVi 

(j^l 4 fllljtll 4_ilaVl j) ) In ^llll JlLoj i-u LLA j! . I fTi-y- < f K<i"n 

Lo 1 jloclj 4 ji^Vl ^lc. *1 jVil J^J^ cjJJ *■ "^>^ 4_Ljl3 j j)nr ^ Juo ^ Lc 

. LijL_u pi ' 1 ^ i Lo ^ 4\J^lrtx 

JL^^jj . I A J ^->*J 4 nj n^j LUJ uj {j^>- t 4_x3 1 n't 1 1 4__JjV1 ^-3 j 1 1 U 

^JJ 1 j|n m jl 1 g 0 > t4 fl'sljJLa lZjLojU a 4 j rr^ nil i>_LA ^jl ulJ < In^ll j < nxl 
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1 1988 jaUJI^^jVl .U ojj-uo ((4_^l2iil ^ijUIl ^j—xjla)) <jj 

^UJ! ^ 4-uliJI 4tjhll OjJ usj . 4iHUI 4t >UII jl, 1 _y Vi^ i c j — rtjj 

1993 

JSjJU <J\ Jlla£ 4jl!LJ1 4^ojkVl (ja M^»j SLstS j! . riling ^J! 4jj^Jol^jjaV I 
LfcJI >i^J *2002 f LxJI ^^-3 4lJli]| 4«jU1l tljjju-aj . jl". .a^ljl^^ijtjjl 

4j9l <Ji t'l U ^jjO n I 4j1 ljui ^ 1 1 <0 . (jjj nit II (j^JLJ! £yA <— >1 J Mt <_ajJI 

.c__iJ^JI 4 n i 4_lC Jlj>J I 4_iJL>J!j ^LuuILuiVI 3ju Jl>- CjI tt 1U a 

1 ^ V Jjul^j j jjuj 4j! L yj\ u}J\ fj± 3^t±3 *\l*V2u1\ 

4j^L>^yi iiJLJI ^ Cil jji'll ^1 j^J 4 Mirt't Jjmll j^j - Ljj) a, 4jUI ^ 
J^o Luml 4 odLojJI 4jJjS/I aJU 4jljLLo (jUa I j*C itj — Lfl unit 

^Ij^-VI t^riajll ojIjI tiJLlI JjVl ^IjJklVl ^jt ilu SjL^Li 4j}j ^ 

C-uLlil^l (j^l ^ il AiM La ^jl Li-A SjLiVLj ^JJL>. . (( j^ljJI )) 4jl i ha j j"i J ^Jlil 

^ s ^i^ji ,4—ajLJI ^Vi ^1 cross reference 4 jtUL^ 4_JL^j 
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L^j^Lo L y*jS\ Jjl>J — !l>.LJI ^ l^r Jjjjs Jj£ — jij ^JJ 
<j! JLu£ j^jij .JjjulJI ^j— a c^jLlo ^jjLlIIj l-^VM |»1 — U_I_u 

^ L^l J^iJ! ^ 4_j_JjJI 4_Ja j^il *L (JiJl ^1 jWM J. mil ^ji3.l 

t>ulol^II {Ju LajUjo 5^£ja ^ Ir 4a^L2iJI 43jjJtl *Ls cJlII 4 i-Jjj lt^^J 

. L^J ^lc (jr Lc p^Jj rtj 1 'i cM>>-T L)^ ^ 'J* « — 4j3j-jus ^1 4jvLstj 

IjJoj c_3j_t_o LZj i-uljJ 4_L<vi«Jl i_3jl_aJU £ Lj cJlJI 4_acoj ^rA->- LjI JUj 

^lastj e_9jL«JU ^jX. <ljjLstjj i LA Jlj ♦ Cj 1 j j t*i 1 1 (jiaju 1 #jlf 

cljJLsu jo. Llj I t ailste ^ Lift i^jlj 4_>-L>J I . « j^Jj t( j^Lljl L^jJJ 

: JL-oj jl LoljJ JL^o JjnitU ^jjlII jU^Vl ^ ■ - - ^"j ^yjJI 4j«UH l_3jLjlLI 

^Jl 4-Uil o*i*wVI ^j_JLaJlj CjLljI i_u_)VI (j-fl LlIL^jI j-a < ^j^U J^_>u 4 Ac. 

Lr ki ^ 't 1 n ^jVl 4JUJI ^ (jl LtiXIj JJLljj .4jt J t Ull itli 
. C-4_j 1 4^jju La jL-LuJ ^JjJ <-u (j-uLlII jjl jJb or ^ lj 

LgjLJu jj-oLi. (JjI » 11 p i (jU'ij ^jl>.V! 4JL>J I j-^VI ^SLl 
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<Glja t^ir. jl>JI L>L>JI jx. 4_>jLo-J 3jI a cjMLJ! jl^I uijL-^ j! 

^.fljuajjj ((Lj^Li.)) ijij-ix- J-^>tJ <_yjJI (((.£-5 -J I 4jljla <-ul J^itj l^j 

4_ijiL>JI c_JLLaJ! ^jJ j-flljjj IjlSLaj .(ji^>Jl dLtL>uj ^ o i 1L> ^^L^JI ^ - *N 

L-JLLJI LUc Ijufe ^ii* .4jjLJwVI SjIIL jUn La^Al 2Laj>UI 4-lJaJI 

^jjuojjJ LaI La 1 VI 1 ni L ^A\ « 4Jl uJLl Jjxjj ^cjtjjan ^-LLLq 4-±]LLaJI j I 

.Ao^LSiiJl 4_JjVl l-SjUII jl 4 4^L5iII *b cJjJl fjflrta 

£jol*jja jjl uJ 4_uUj j»JU3tjJ JjL>Ji Jjju l-j 1 "t\W \ JJt jJo i-u\ Ulj (JJ _ljl 

^_djj^ U£ i Jjl>J! 1 jufc J I tiL^J • b^L>Jl 

i^iiJLj (<ulV1 l-JUJI ^ ^^l^ Vj 1 i_uL_«lj Vjl 1 rtUia ^^jl * 3 Jj-aaJI ^ya 

1 j^a i4j^ t~ni\\ o\ j-*.Tl 4 0 jj-ylll! L^J j ^ * j ^yZiJI ^Lfljj-LiJ! n 1 r>"n ^Jj 

^jjl^Ll! 4-<*j£j 4 A ( n (J\JL>*]\ jl H *kJI ■ -"^J (jyJ-fl '.JIJ-^jJl (jx. 4jL^.VI 

4Jj>J! La l-Sjjlj |<J i j| ^jLSJI (j I (jr A LiA 4j_l^L^VI 3 .^^jJI 
4jL)3 *4_ijwV1 Lj>Lv l^ir>M V'.nl ^yJl j-llrtj Jl^ I jll ^jj V jl 4_i£.Ju>JI 

u! OJ 1 ^ ^° er* ^ (j^J iJjL>Jl £jjuD£A C-cCj)*! 1 11 j ^jj 4jal cii-U 

I ml 1 ^ jjl ^y-a-UI Ij-Sj jj-^J 4_j_JI I i \A or "« JL>J1 d JLA j^ja ^jLHl 
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^l^djVLj Sjj $11 ^I^jVIj ^jI^j-JI (j^LiwVI J-JLa - jjlj J j — >. 

4j»-l_5tJ (jj^J i ii (jfiV mi ^£ I (jf 4J ^ i C_Sjj-uJ — CjIjUjJLI j*l Jl3fcJ lm\ J 

jl jj>JI ^ Otx^ljJIj 4jjl>JI 4^jLHI 4j ^ i t nil iJ £l 3jJL=t^ 4jjr 4jrtlV 

(Jj^l LL_i_ul t<LILjJl JjjuaiJl ^^.3 ;>ul c-Sj i n 1 idJLlA q\ u %\ iUj 

, vjrtj — u 4jI juj £j jL=ti ^ jJI ^UiJI jLU^M jJal ^3 ^1 3lkL>J! jjJj 
!j] (^JlJIj) 4jJtH 2LJjVl u-ajUoU ^Unfl ^ji>JL! jl .^Jjl cJljjj^S 

^^jjl lLUj Jl!t>o .^JjLujjJI jj^q JJuu dJUJuKJ (j^LoJ (LjI^wI LL^aj 4ja i hi 
1 mi n »lj 4-laUJI 4j tnLuVl c-SjUIl pjU'f 4_aLc: UgjUV 12 Ji^irtH 

U^yi {JUil 4.<iU11 JojP^I ^SJI 4, IH Ljj\ ^jUI yjfi 

(jjjj-ol^)) ^yjj Jj^tJJ (jl 4<JjLdJ»l ^ya i<:j^aJJ ^SLujj .3,1 -vlj 4-ixj jntii 

JLi^ UjI Jlu . 4^ni^ 134 ^ Sj^ALa 4jflUH 4_j w,L-Vl (_dj\jJLL> dJo-aJI 

t )iAj^ Jifc. I j 1 « . ..A \t JL>u 4.j 4 1 1 1 1 4_jJjVl i—3jL»JLl p j U*i 4 jl L^xaji <auJ 

^aM^VI 4ls .j^Vl 4 j «UI j^UI ^ JUJI ^ t 4 .jhH 

^> ^"i gte j a l-J i— aJJj La ^ji iLj fiLolaJI 1 Jl>. j-±j£ JL>- ^1 ^ I^JI ^ 3 

tj^jl^ ^jl_> JJ3 Ju <;T > l^Ll I \$y J 'l <~ , ■> lIIjI dllii JUi-a . ^ 1 1 

LjjJt^o Uj-jw jJi-QJ V 4jjIj»j>JI aLu jJI j^-il ^3 j 1 (jJ^J-* Jli£. 4£^>Ji 
sjfjd ^Jtj-xc ^^Lc ^-AJ^j^j 5j j c-i ^ It 1 1 j <ilt4 ^ l^^j Ll4>j . Q^SJ 1 ^ ^gj 

5bl^j V cdjLw jl^ jij j^Uj i±4jjx * JLiu^ (jrjj^r ^^ ^j-iVl ^ olt * 

L^jlj Lo SJLCL^ O 5NJ ^jjIS 4_ljl J^JI Jl I JUJL3SJ liiJ L^J 

. 4^3 Laij j L_3jLm ^j^o jJ^lj Jaj>. ^^Jui jLd! ^j^ibj ^3 CaJL^>. I 4 j <<iljjJI 
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IjLA j-cj .plt'U jj^a^II j^jSj ^j*! i ii a 4jlaL5t>a — Cjj^j La£ — 4Jj3tII 
(jLjjli-Q <-u 4L« ^JS «(j>ij>J)» J^>» 4_aJ£ jaJlitJ — <j| pl>. ^Jjl ^ — I 

. «... SjjJI Sljj cJliJj ^lll CjI aj 1 n^tl 
1 a L^jV t«L«^u/L>Jl 4 jn 1 r> jjj 3 j 1 n 1 1 ill I jlA ^ 0 1 nf LjIj 
4^>»L*-> ^jLs *4 — al£Jl cj-^ 0 OJ&J*! ^ ^4^5 nV I J— c 

(jL^ IjJ La 43jjI Jj — <^JI t^JL^J , lrt"<r Ij .fJjM La uu^j 

SusLaoJl 4jJj^?1 cfljLtJLl ^j-c 1^3-^ (J-**f 4j1 jj I -r!U < r> ft <jl La t_*jl£ 
SjLul) ^ I U < n t, I jjj Sj jjf J Lie I u-ulSLJl \l\ La c> ilj Jl j A V f\ 

4^11 4J fd*JI 4^3 UJ I i_3jUJU 4_IL>. ^ •jitr.j 

Lal^lJI LLa b , ,.j 4jV ciUi .4jnMI 4aJ_aVl L_3jLxil cJljjju 

jlfT I jlj ^-JjSM 4 r^LLa ^ Jl?U£ *JL>JI ^ LaX. Ua ^-a-Ub 

4^3 ^0 ^LJI ^LbtJ La JjJL^ ^ 4^J*J1 4_JjVl cdjLd! c-ijjju LaljJ 
UJ ^ylll olj^)-*!!^ 4 Ujiu ) <L*jL^ Jj-i-u Jj^e-a jlfl <ja-^JLLc ^-flJ 

l?^ Jj' ^}-^ M> *^»i^ttl j^yle ^ 4£j"i < m « c_ajl 1 0^ 1 ^ ir^ V — jt 

^^U! i_ajLftil 4 njn^ 1 — a 4j3jJlI ^ a U 1, 1 j ^ Lg 1 1 I I JjuaiSl jru ^Ij Jl 

j-ijlj J^a La LjwjJj f^ltij ^ L±JI ^a J^aLuJI JLlC ^Lill 1 ^oJJ 

4-JjVI (_3jLm j rt JUb oLualjJk:! (j-* j^a-ijl^^l L >-2aJU jl^i I a^ 

jj 1 ^IlS L I 1 ^J) •> M J) « (■ Laie 4JaoA^ ^ ' " 4 j a 1* 1 1 4jJ j V 1 
ijjjjjl Jill (jr* ^ltll ^jLtU LALbtibjl ^yoJ! 4nl"Vll L_fll JlaVI j-J^LiJI 

Jlu .4-i^JjJI 4_JjVl u^jUJLl ^ Jj 4-j lJL ^"j - ^ a - J :< ^A-tl, - ^j-cl 

/^a J_tl9 J JlC jLiJ (j SlC j i^jSI (—3 4_jJ^L^L_ljVI 4 uiSllll juk Ljr Ss LT -u ( 
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4oitJjLjJI 4jajLuaJU J m*> Jja (j^Jj .4ji nUU 4jlI ^^Jt C jLxbLjJl 

j^J^ cr^! 4jolr SjJoj Jjl jJalij <jl t LoijJ o' 

. 3j h ill 0 JlA ^^ll t lJijjjj 4j^Jcaj ^Ljj^ ^JLa£ ^y-uj Lrli^ 4^*Laj ^jJ ^£jLdJI 

4,4 . 1 a~t a 4 j i r-> Lj Cil ^ . > Vi i nj t_3jj-u 4_jlj3 j jLaX. 1 <j-<a 0! Jlj i ujjj 

4 4laLuJI 3 JU J i jl£jal ^ 2u uiL-Vl («ljJi jt£al <jf 4n jiW ^JUJI ^ 

. 4J1UL 4_i_LbLjj CLjIjLjlC. (jJJ J^-jJt <>■> ^jl — ol ^jSUjj 
3juaL>Jl 4j ^CJI 5j£LaJI Sjj^-uaJL (jjj) 4_xal_*JI 3j,iiJI <jl *JJj 

Jli*£ jJsiJJj ♦ 4_Uj 2LL^>. ^ 3jLc L^ic jj tt'ill j L^ljjl ^jSUj ( LaLw 

F = 1T13. f^Jb 4j ir>LjjJ) 4 "it j ir» £)| i_£j-ftJ . (jJ^fj JlI^. ^jLiJI 4£^j>Jl ^j^jl^ 

3jl itJI (jL_» jJajl .^4^j_uJI 4 I \ ^_ jj <>> Jo-oLv ^jL_*ij 3j_3JI ^ 
SjLi^w 3jLl£. «4l^j ojljjl llUJsj 3^ Cjj1^3' Uj£» 4ijLiIl 

(^.3 JJJLJ La ^ Jjuo 4Ltfll Lo ^jl , jj^j ^IaJI ^jX. AjI"^ 11 Jufi. 4 1 1 1 La 

La.vViMifl lL) 1 j 1 ^> Lj 4_*3»^jIj 4j^oL>o^/I 4jl1JLj Jl JjLu jjk 
4_ljJoLjjJ! «4-u*uL_uVI JlcI j^JI)) w n - ••* 4xlj^u3j 43 JU 3_i Jl>JL I JlcIj^JI 

iiUI ^1 4jLw)/I ^Juk 4^rwjJ ^1 4JL4JJI ^3 J^l ^ *4_iLvV1 ^ <±*3c-lU 
LLsj^lL ^jLo> jj^a 1 U n 1 ill 4 A o ♦ II j> Jut» Qj-eW ^yS ^^^Jj I ^ ♦ j j lo j . 4jJmL>uV I 
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<>U1 fill 

j^JJ tjJLI j U i n j oy>- 1 > 1 Una i^juajC J£ — iIijj t^JdLllJl I JUb jjjusjj 

CjLu-sLj \ q~ t\ yj3 ^vSLcj V <1j cut 4jLwVI jjy <lj t_jLj-i_u! uu-jj 

IjLaw JiLa Jl J u till j j^lc JliLo ^_^>. J . jl^oVL) JLuLa (J7 Jjlx CjI j 1 g Lu 

4_iL>.yi j -a- 1 ll j^kjj^. I^jj^ JIJj-u I jLAj«Spjl^<H jLat-ijVI <Jju3i1iJl>. 

/^4J Lajflna O ui^J «^jUitl jLaeddjVt (J^» *jl *£. <jl jJfc JJju J-^J <j— lj 

< iUntl JLo-lL ljLa» : Ulj^ JIJ — uJI IjiA JjLuo. . CjLj-loLj ^JJ 4uas^j3 

j$2 ^LoAJI l-J^JI JUA jl^j V <Gl .-..njl La *K All j t «S^UJaJ! 

.^U.nll i ,Un\\ jU^i LaU2 JJLat* *A»JJ V 4j| nil! 

(j! JLu .CjLll^LjJI ^Ir ji <t"r VI LLajJj 1 jnjn-v- La^a II Lot 

nJaJ (C^flJ (jy ^J * jJLl <j\ Jj-Sj SjJoLtA 4_3CU>. (Jj <-oJ 

< . tii 11 4_^j Ja ^SLI t4j9jLu3 ^LSLxlj cjIjLlc ajjtj . 4^jjl5JI 4_ijLj^_jJL) 0 i^Jb 

l_3j l-i LljLa viJJj Jjuij '^Lh^^V^ lt^I CjLtXLjjJI 4 iJ ^ 



. JUu \ oj'^ j> — o£l Jj ii-nn"n 5^*v ntl £JlA j-o ^^^l^ Jua ^^IkdLjl c_3j 

. 1 Q ij < nllj (JL-Stja tjJvT 

1 (fi < njJ ^ylll 4j — l^IjJlII ljIjj-SJLI l-K^ L>1 LJ^° ^ ^ Lqj^J j ^jl 

^1 Jiw Juaj j^-oj *-ujJLl ^jjii" 11 JiLa 'f U - > L^J Cj-jI^ 4u»j>. 3 jLsl ^^jLsIj 
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(j^Jlj (jr ij — ui^il jl 3j£ja (^jlLc Cjjj-c Liajij J— j «L^jLc^ju3jI J) ^1 

jjfc ^ i i n't — uaja jl j^a j^oVl J-^lj j^° fU^-jJI ^yifi, L7^W^ lH° 'O"^ ' — 
3 j^j , nM^Jl ^rtj i njJU 4 « j3 j^n ^J-i-j CuJ Jjl i ii I j-<a ^j-C-jJI t^i^J • ^1»JI 
^yll^-ala c_>jL>o jj& j^yic , n , ,,\ (JT lJI 4_j — i-uljjJI CjIj^aII dJLA jp3 
J) jl ^ ^ <_ T iAJLM J^uJI jUol j^a Ll j^jLxx <_jjL>o C-u — 
j^o I JlA jja 43JL^j lJLI 5j^<tI1 I Mrtj jl£ I j A jl ^tj tUj . I aVjJ 

<_JL jt 4^Ijjl!I j-JI j^o I II* ^ L$]}Li. c^jl £ ^1 JljLJI 

jl 4Jaj^JLja lJj — Ijl jl — uuj^a 4_!T jl I — « <j*" — ^ (^-^ 

t-j^LLaJ! aJLcl i n a j-A ^dJLA j^jju jj — oIaXI jl£ . <L>.jJ ^ — <-ujl jl 
. L^Jua ^1 ^1 J-iJ jn jl j j-^ij cr lj — ujJLLj ^Jj^ii. (J- Lrt t"> (^i^. ^11*1 j — « 
t— AjIaJLI jj^ rtlti Ju£. I JUa* jj^J i h 4 i nrt'i cJl£^1L ^IjuJVI jl < i 
JiLa 4iiLa * Juu JlSjI ifdftJl jt <-3>*JJ . 4_j^itJI 

ijji 



(jij (fi Luaj t^Lc, jl^^J L^^jusjjq ^JjlJI ^ jltj ^ ■ ■ ^ j 1 >q i ir 

JL>. I V)) (J jJaj ' ^ J J 4-aJL5tjj_uJL! CjIjLxaJI j-c JL>o J ^ 

JllS J_j_?c i_uJ jL^>- 4_at>ajj ^^lc 3jJLaJI jl . [jJt i rtTi^l jl Jjl ^ i 1 

j>a Jjt < !ul! I jL^>» j^jj' ^-f^> ^^^j j I t3jLj uj ^}Li^l j I idj i-ul^ 

LgJ V j£J itl*jJL>J! j mill 3 jLuLa 5jJ3 j^J jl j^ <tj - 1 ftj 



57 



Lfcjjjj l^.oj^ 4joUll l-SjUXI .4 joUtl SLJjVl c_3jLaIL ilJ I 



4a^LiiJI SjL^ILj ^ ciP^ O^-^jj • ^ a L_3jl_m llLIj 

l£ jJ 5jJ£|j1a SjL^aj 4 i Mil 1 - " 1 t 1 r> I l_jjj_uL>JI Jjt iln 3jL^c ^7^"* ^ ' ly-*-^ < ""wLi 
jj j j ^j^aj JUu Jj-iJI ^jU"l< ii » Lajj LljI ^yl^ ijlia^Vl t nhVa ^yS j_oaj>J! 



i ilml i Ij-jj^ JLuL (jj (~r i nl£" JJ, Ijrtll Jj"ir in" jL^_>. 4J3bjA^jJ <LudL>JI CjIjL^JLI 



. jitJ JL>. LJLlJ 1 fto^g lj->3 1 J Jljlj uu ^a^jJI uJ^UoJl 4 qLuj ui 

jjJjaJI jL^- £_4j^>I i da^ ^Iaj I |cJ 'JjT" '""'II cJ-* i J^lj 
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3 



Jl^ . jj>.L> j! J£[ ill ^IftJl ^jX. Jo* <> < ^iT> 

L>}L>J1 ^IjLitj luIj t iiLLaJ! JxSj ula ^yij 

LlJ 4_t "ij^ JLxl V Q^J 4jCJL>JI 

^jja CjI j) 1 i j uif. Jlaj ij, L>Jl 4jlr jjj^j 
bl 4jLj (j-Lnj ^ lx, jj^Lj JL9 LIjI J jj .^jVI 

JJLJ jj-uLiJl (J-l in"l i n CjLcJjuDjJL! OjI£ 

SJucj uiil 4_3e_>J! 4_L4 i-ul La <i K jJb 



j_aVLi J^^-i Jj • Libido 

^ .j. s- ... I I ^ ^---Jl 

all J^u (j j * m lZj La I jjJ I 
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Q>K ,11 Vila 4^ i*J| Lj>UJl jL^ j5UI JjL*JI J_/aJj 

L) ni4 J jJo Jj>JI cLu^jlj <_Jj SjUil jii^Vl (JJ^J L<UJ 4 — ji>>^ 

\s\ i 4fl-wj < - m Xj^. ,jl Jjj r <ij .(jIdL^^VI 4K Mia L^j ^ \c. I j <cr L^l j Mill 
jJjjLfc (^jXi^jj ^^JIjJlud jj* 4-ijJG C^jl — (J Ja (j\ Mill Ijub^ 
^jji^^o 1 m 1 n^LLa jLLoj iJ7 & Cj^3 t«3l jutl JpLojv)) £jl jJlC Coo <j ""'J^JJJ^ 

<3^J ' JL i5 ja J ' 3l j-»n11 (j >J I JuJ-o Ul^-* 0' ^ (jui-J 4 Jl>JI L_j^L>JI 

^l^V! ^ 4jIjTotij 4jul> 4iajlj jlitJ <jl *l £, Ijj * jil <j! -jW 1 ^ 

jUdVI Qo.nl 1 y ^Li < JjL>Jl <>.l£ll fO^I ^ 4*j>UI ^jL^Jtl 

t^UloUolUI 

5 * Lj^L>J1 jc. ijuaj > 4 ii i>>I>l ^ i->^' L^L>. ^1 1 1 1 n M j-d - 1 

• j-^ilt 4U*i<« Lj>UJ1 ^ £>i i^l (jJJ J^atUI <j£. *>>^j 
L^jjJuL 4lail3te * (4j^1>. CjI nj mi 4jjI_4J ^ m^^* * Lj^JkJI JJoj - 2 
4j aJJkj) jolll 4 UjSLo 4 jl-** ^ ! ^1 Jj Sfauj 1 j 0 ill ^^1^. 

(J o^j '(totipotence 4_JidJ £>£ll jSlSiJI ^ 5jjOJI ^ * , „'i 

. 4^ Jlx LjM^ 1 fl^ 4 1 »J 
l^j 0V1 (j I (^jb 4j£,Ojw L^L>- Lr Lc J^-ua^tU oJLclj 4 Ij > .ij J-l^1 - 3 

. 4jl 0 til cLu! ^.9 4-Ll3 |«j i 4 1 1 ^ U ^lL>J1 Lj^Uk 
4>aj>UI 4j4iUll ^iiitU jjVl Ju>Jl jjfc Iju5> ^jl LiA J^Jl J I ^ Ij 

jui 4J jJal^lu (jl jjlj * j-"*^^ 4^jl__JuJLL> o 1 11*1 (^^SJ 

^jjoj . 4 lii^LiJtl ^j_o 4 jfllt II j-^C (■ ^ I (j,-!] ^ ■ ^ ^ > I CjI— >aj)lt U 

4 m^>V U 4_iL>J I (jli Cy*3iJ tSLpJl (^^i^. Jol <i-*ll jl tr\ il ^j^a ^jj ^cj 

^ i t j I J_A ^jLa (jjjLill 6 j-oj 4JuLq^w ^/uCj m^ uJ ^aJ* 3jl>.1jJI 

I jjj . Jx3 4_4J^»- L&jJboJ*. ^ A ^^Jt 4_lC Ju>JI LjMj>JI ^-j-oj>xJ 4 jUr (jt 

(DNA) Uj I4J L>UJI 
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dfi*l#lf ifeft ***** UjlU^I 

IjLA 4 1j o j Laj 4jLuaII (j\jj>^\ JjB c j — c ^wIj j^-t^> I 1 JL>. Ijjj^ 3j) ^ 

. 4 1 4*1 ^> a SLj-fc. 

4 M^r 4Jl m* L$j} C.l> ^1 <y3 t-xj — -Jl jJb IjLAj . j^LLaVl j^k. V Ujj 

. 4jLoiJ j! ^>J1 ^js^j La p^nj 4_j I j-Aj ti Irn m i 

IjLA jlitjl 4jnj< i\ j^. ^ 4^>a ^ia 4 «K ^4] Cr Id!^3j^jJ ^Ltij J >»l J 

4 mjluJ (jr l^>o 3«Ktl *JlA <jl 3 Laelll ol—jVjJI ^ J^v^jJ . jlj HI 

oIAj j^IjJI Jjl>J! U£ t 4, m,Ij,m)I 4oU*JI J}U «>a jLtuJI 4t ,„lj 

j^jJI frjJll u^'j.'^J t 4rthV II ^M^VI 3>£>>lj iflLstx-aJI 4jlojju jlj— 3Jt 
jLstJ t 4j«UH <JjVl ^jLaII ^ ■ iiJ ^1 (uijUll J Us J 4J L^jj ^<J 

I^jwLc 4lal 1 ujU j)^ j 1 11 j i0jul& a 4-t^ulj jl j_>- CjVLsejo ^po 1 ■ V ■ m i u a 4 . u<i > 

, ^j^qjjjjQ Cj 4J O^nJ (J I 

4j! JsLi^VLj p ■ oIJ-iIj \uu ui 1 jj Lul i4^l2_>JIj 

UJ-J 4-uL2j 4_iitj ^jfcj CjIjI jlitjl tjl i Siti i Jrtt i l l 3 JbJ — i 

» (g-^lll I Juk ^Ij^ll k- *rj »l olr ^4 uit L^lfl (j^l C-aJj-C jJt p__^j) 

jL^J J^ol^ jU-G lm\ jjfc ^jL^cU j/^ 4Jjl!^ ij^xVI 0— 

<iLcX.j 4 nj <i"*Jt t _ y 5 p A ^L^j ^W^^ 1 (J -0 ^-^ 4-JLL^j jlj__»J! 

La ^IjLa 4jjI^ JiLaJ (ji *'H i_yA Ll (jl ^tjjUj ,« l j^>^ft£.L4J.}» ^jjj^jud^S 
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>UJt uu 

Cj I j I jj>J 1 — a £>j~±& 4 i ml jj . — uij }Lg — t-u UJ^f Li-A tlu Jj>J! 

<Zj\!j \ mi 1,1 QJ^"' * " ^ J rtl i n a JlLJI \jjt \ fa l^iij r n ^^jJl 4j MiljMill 

^ £jk LajjI^j CjIJlj Ljr Ul 4 j^jJji^lJIj 4.L«l*tl CjVUJLI <yS 4 QjJul\ 

♦ dJJj 4 M Via (J5^J (jJ ^yjwjjj) j^v" j lUlj 4-pLoj.U [I LojwjJj_i£j 

i^ic 4 j n It II CjIjJL^j i_Jtl l^jniri't <jl J_*IL>JU ^ ^^Ul JLd tj 1 1 ^jA^La (ja 

. A k . ,\ i . (| 1 1 i i-v 

(j-a 3 JUL La ^-Ll ^ i i n LgJ I tjr^j i 4_lj>JI CjLojJaiLI (j— ^^uSJI 4jjj^JLI 
mJjj^I SjLjtJ (^yitJ LuUs m^^-^. La 1m ~u ^jj)) (jjaj . g-1 j oj'v 11 
^jja t«4-Li*l J J j 4-^jI j^j^ II Cj^LcLfi!lI1 rj-A ij x4vfl 4-Cj.g.Tr o 4 o3 jjfw 

^^ja Liialjl j . 2 i>> aI ^ «*l_j^x>. ^ I ^JJ oj\ tiVI ^ '«j jjl (jj^ 

i !n » ^Ll>J I » 1 j o p ^ ^ I (^Jj^JI d?^** I ^J?^^» <jj-SJI 

^aji>Jl ^JjlJLI (J^-JJ t^j^l O- 5 ^ * 4-j^_ij>J I CjLo_oJ^1U r ^ j n ^Jj < r>LdJ 

djJLdil >•* 1 A J^J 1— 3j i-uj ,^3ttJ LLuolj^.^ $:lj3j ^ ^j'^ ^L%OJJ I 4* A 

4-ojLL jj^I^ ^1 i4_4£. jl>JI L^L>JI tlj^^t-i ^ya JL>JI UJiLo t 3jL»jL>JI 

I ^C-jUlj ^jl ^j^iloljJll ^ — ic OryLLj ^ylll^ LoLcj 3j — JJL>J1 CjM^ till (j^J 
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^f^l * Jfejri : 49*1*11 4«J jit tijlftll 

Cjj^Jj^ CU-fi] i \\ < i^a ^ i to! JLaJ . Vlixa ^1 mimmiVI JL>-Ltlj 

4 «>m » I — jjJI £jj 1 1996 |*l sJI ^ ^ UjJ 4jbaUI ^ Y)l 1 o llr 

3jujL>JI 4_iL>JI ^aJj ^ySLl ^ ill JjoI£ ^jl ^-p» ^ 4j j-^T IjJ Jl J jjj 

Cul^ 4jU til — A (j I <j^a ^-CjJI ^^i^-j • I ^ <i7v a Lol£ £ i 1 rnj 

4_uLo^_JI oljljj^ll <_ r l^ I ^ rt j i I <r 4_xjL*ljI JjIjj <~< n 

4j mj^jJI ^j^UjJI ^LlL^jj Lu^jj cJajLud I £jLs t^ol <i iMI J !La 

^1 < ii n i Jjl cr^J-^ O ' (jH^J i4_*^1j 4 jjjrt-w. ^ tj Lav* iui t <^ill 

jupj J^fcj J i^i 1 1 L> 4 1 mil 4JLjj ^LxC.Vl jj? j^JI IjJajj . Ju <jl 

^1 >>l J£ SjIjI ^1 iljJLssJI ^1 JLii *SLpJl Sj^-i ^ La jiiJI 

^UlA>U 3jL_jI J^Vl 4jI 4-)j V ,„ll ^IjJ <>aj) Jlla J— *ij 

1 hfr i<~k\\ ^jjjLLc (J^3j '-* > '-V^J * J mm II ^1 mi mi ill f- l^->-j J^^J J-fc 0 U II 

C*3L> (jr^J *4Jbi tn"iU CjL>-1 ihmmiV! <j^a 4_aJuiLo ^jI^-o- ^jj ^y=>j *3 

CjI <i m <jl I JlA ^jja jJi^lj . Lfc_L>.! Jjrt Vi La I j] jISUI <jja Lc^aj J ZL*j 

. 4 1 Mill 3j£J 4 V niMMifl J/u CjL^-Ij^ ujjJltw ^lr cJjfclj 4_JaLj^JI 

^1 mi m < nl loVLx 4^jj^J oLajjj! mi ii Lojl liu t i i L>J I 0 lr LuJLUj 

Ljj^JLj Lq_4 . I jjJI ^jJcjLo ^1 mi^-I ^ L^kllj^J »1 irir I l^. Jj uXJtU 

jj^^j O [iJt \jS \ 131 I Jul) ^jl ' i <a > rj mJ 

(-dJIi I jl» Lcjj^ . m.iII jaJI ^ 4j3jjjJLI 4j (3^1 rt-^H ^ajwj 

CT l£. - Lul 4 njn->JI C>^J *^Lft^.Vlj (jjj ajJI *LdxJ 4w0 Luaj 4_j 

4j%jiLu3 (j^it—ii JlI^J V jl ""'I <j^tl 

.jj\^.LjJj ljJ^5j(jl 

^jLs *L_ 11j J I (jl^ IjJj 4JLljj>. ^ 3 4" y II CjI i jl«~'l I z\ J I 4 I 

(_)jol£ (jL—l-ojI ^iiil JjlJ «-nilj 4mi 1 1 j CjLLo-JI (jo JuojJLI (JjcLlJI 

(j^ 'U '"JV^< il*itJI JL^a ijryj. ^1 *j^uot .^ill 
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(j-y CjLLij>J l ^LLaj ^jl ^jusjI I i V A j-aj i 50 ^1 50 4 djual-La I jj^-oj 

Li-A ^Juila. i j iSJI ^^-^jl Inla (jLj^SLi — lu Lq-fljl ^ rtj V jimV u 

AjjJLjJI 4ZLyfcc^o j— A ^LLlj ^jl Jj^>- tj£ — J La Jjl>. La <jl . ^l!ca ^ — St _pJI 

^jLax ^c_j jIj j-jo ^1 i ii u i i>l tjl ^ tjjtrvj . 4 j i ^ 1, 1 4jLo* J I jJo 4^ajV 

4jLcj ^yic. U i j J) j 1 1" 4^*j^ . I^jLjua 1m mi 4-lj^ t nl jJLij (j1 

. 2LL-u c-xC V 

4 m n iILj jcjkl (jl ^jj 4-i aUIl 4_jJjV1 i_3jUJtl ji^J 4^.j ( j r a ^^Jj 

L:r Lc 4JVjlLJ 4j^L>^yi 4iiJI <y9 LjjJ r.mjl 4^5 .hPuhVI 4 i^ ^JJ 

(jl cujLj ^^dL*. jl>-T « LjJm j L^J ^ t j i In 11 LjjJI Jl JLjJ (Jj^>- 4jj mh iduaj^j 

La ^jLl *JVjlU 4^K LbjJ ^ Ijj Ll^f ^tjiUj >J £-l^L> 

a JjoLaIU 4j^jlxoj 4 ri mi a 4_>Jj_L_u iC iLul ml ^JLc ^ I Jj-Sj L*£ i LijpS 

£l . .iTfuiVI : J^UI «4ln^lll *JLA <t jVl frUUTI g-A^cjg 

LaljJ JL>-I I JLA j_aj . LoLoj l_sL£ IiIlAo, 4 l^£^L>»l J j ^ 4i.*jTrj La^a 

tiLl JJ^ i 4 o V < LI cj! jjlJI c-iLfci^i ^LJI ujlh^ 

jjfc 4_JI j-Ll^J La jl it, .tiriH >aVl_i ^j^J Ijlor ^1 l^IL-uVI 4jlgr 

Cjij II j *^jl J t U ilj CjIjV^jJI (j-a ^j^j^La 4 t i^ ij jt i<*> ^-Li_i 

( _ 7 J3 eljLiX-l^ c I i-uj ^.jJajj t j->3 VI JjbL^cjJ ^ ^ *"< ' •> * 4^ajSL>-j *4 aj^LJI 

J^a-C JjL£_>sVLj I Lr Ss udLi (j->Jjl ' "J • 4^aj^L!l oLubj^jJl £K-Jua 

^luU^U^ jjb |j^a LiJliA I jl ^aJLtJl ^ jlSLo ^yS^i ..in 
.4JL^0J <^>U.Vl ^l^>J1 jAbeJJ jLu'miI i^l ,„rM,iVI 

gl a It I I IjJi — ^ irij ^LqJL>-I 1 fnlL^- <Jlil j ^ — t-uJu Jjicjlj 
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iSijJI ^1 i ii n i »VI oL^Mi-l Q^Ii^Lu ^Jfcj ftLuajjJI ^ •+ Ul (^£jj 
La <jjj . ^1 immmiI j lm (j-ujJ <jl ^jJLtJj 4^,LaJi (Ji-I J J-5tJ <_il i!uJ 

p i ul ^JjudjjO Jj^v Li I m> ^Jblj 4j Jl>. j jl jJfc. jj JkJ u-flj m 

4j|jl» ^ 4 j ; U <? j_a J!>sVj .therapeutic cloning ^MaJI ^1 ■■,m.„VI 

JL)JL>. jjuoC 4_>.L>. La 1 inTni Jjl Jlu Li-Aj .^jVI LfcjjlaJ Jj^lj^a 

Jbd 4£jL» 4 uiVi ^ULlII ^jLir" m.jj .4.jr j^tl L^UJI ^LuV LjJI ^ Uj 
4 j o-l" ^ ^^;<fl1 ^ull tissue engineering iU \]\ 4« ,„l ^olr 

jjloa]! L}L>- ^jl ^j— IJ l^lajj . 4j£.ljj (j-^lj^scU £Lcj < < j ^ j ji>ntl I ' a 

I JL^jj {jl icLUI (j^aj^Ib (^oL>Jl 4 1 11 n't LjjJ! I4J Ju JL>JI 

jlij ^L>JI jjfc I Jufcj »1 i^r VI 4£.ljj L^wIjj Ly lll jJolitl! ^1 ^ ii"i n 

.regenerative medicine «*La£,VI jjjl>u cJ*» 4 m J jujv>. JLt* 

4jl^Ij 4 njn^- ^ — II 4j y>Z JjVi't ,j\ \ tjlf I^j jj-ol ^jSU^ . J i n"i «-uILj 

LLuaill (_yA LaL*j 3jUJL>. 4^jUc3 L-A jjmJ 1 *j 1 "J . till j jptJ j I 1 nr JMiw 
pru j>jl (jt ^ ( in< JLjJj*. L-xIa 43. Lv <y3 I jl LiiJj Jlla .4j^>L>.Vl 

^ojLsfcj mj ^Jj tCil uaj^jJI (jjQ \j I L ia> Lul I jLa^ Si L^JI ji ^ 
Jjfcj S^j^->.^U 4jj Ju {_y£- itt'r Li5^L>. I ^jj «jXa jj^tJ 1 1 fllS 

La ^j-lil I Juis (j- 4 LLloB q$Cj\ ir\"n j 1 » Jl CjLcLo^w JjV*o ^jl jt^j Ul 1 n"i 

Jj^V.^*i ( iU _il jj Jl^I i^Liij jLa ^LJ^ (j! 4 1 1 uLULl a Jl^j j^jij 
dJLC^j ^liSjJI ^->o Lo I jl ^0.1*11 JLacJLI ljufc (jl J-aojI 

4_}L>- V I ^jjO*. . J^jj £l Lsl . Mi 5juJUli LljV^L— t-ajJ! ^_yO I * (jP^ 

jnVni Lilll i— u 1 jl J J_OJ ^j! ciJI I jLo jl . 4->J)t i^ill 3 JU J lii l^ic 

^j^o ^J>-T ^^Jl j Ja£ ^j-o (jjIujj 4 jL>- VI Cul^ Lo I jl «Sutlj f\C f£» \ «0 

SlILj-l^ r I t±£ 1 



65 



$<j 4^3 UJI ( * ] QljLJj^u ...H 

4_Lij>JI ^5 jj I jUj 5 jLJLjVl ^ 4 L^aLiiLj ^^dL^JI I j^J ^ ^1 LJ 

,jj UjJ Siojljjjl 4 uiJU^JI ^Jj 4 j i j j U 5^<iUI 4 7* jV> 3jl_jJl>JI 

jLLu (^yS 4 j n^>J1 L^jJ^ojJI jj^o ujj^JI ^jU" i n'l 

SLpJI Cjl jilSLj^a 4 rtjii-w lJi ni^ /I Jjjj-LaJl ^^1^ Lj i'r\fj\ jLSLj V LijJ 

j->a J-aUUI ^ 4_1£ lI^j U>£i Jut.) <jJ .4jL^ ^ J 4^1 

^jl ^ tJ jUj . 4_^£.JlJW L)^L>- ^pQ 1 <i4~\[ i Tt i ill JjfcJ tjl'jK 4J j^Vni 

LjJu^JLJ (jX. J kill jjJ^JU ^juol £ ^Jb Lj-t-u Ij-tJiJ * 1 

jl ^^aie — Jajw — <J 4j CLoj^l ^1 £jjJl 4jUr J I jJ 
( jjo ^1^1 j j j ill iSj^ >J I^L*3 SiLpJI jLajI iU<i^ (j-^J 4_iicl-Sj «5*Ld£ 

f 1 1 j j I 4jLj (j^iV Mill I JlA (J!Lo < ft i j r C ( > 4 In n t ^ ! i ir i^r 

(3jL>- ^jL-ujJ (^jjv. ^1 i^J^Tr'i a ^ r ~ i j <ULj 4-fljuaJ J-A SjJwI ^ i'i 4_j L) 4 ii i nj 

L^>a LJal^ I JU JL>*j JjljJI * * * J JL%j Lajj-ftj 1 i t < r»j Jjfcj ^4 tj ilnll 

^1 jlu i^jVl ^oUJI JLi^Jl ^jj^ub L^l^ Ui jJu3 JjLuJLI ^jla 
4 j o Ir CjIj^ojJjo i^Ja La^jIjI J^^^ ilia & 1 olr ^jL-uJ (^yi^ 1 tj<i-w 1 {}" t o m 
^1 iUjLul ^1 J— i ; In — ia. Lut (jja til — L . u A L4J (Jj^ 
4jLaljjJL» tjJLl <-L3^ 1 JUk ^ it 4> . jjliull J in" 1 11 1, 1 (jr fl 1^ i>>t t j»« JjaUlil 

J^C L-j^J (jl^ I jl L*£. wLqA^. jru Sjjlj Oljl 1 .1 ^^ijl jjLuaj V J I 

4_jl tJjUj . V ^1 LxSMi^i 4_) Lvj) nuifl ^L*£- j j" t j Jjrt*i 1 ii 1,1 ^ t_jjjjjL>Jl 
JIJj-u ^y£. 4jLvVI JjlSL^J 4uj t uaJI (j j^ji .i < ; ij < iilj-s»-lJ J j-Lall ^JLaill 

jjbjJI ^ wj^ju ^Ji 3 j it~.il "u-t^.n*!! ^L^>il t>a ^1 steroids oljujj r. ,,.11 (#) 
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cAl^jj 4^_j1> al^tj r (il ]\ ji| J-^ J^J j| 1 ^ v ^ — ^I^JI 

lOA^l Ja^J Ujac^iJj.j^l U^4£jJU US^jJL lj /ft 

j (**)^2001 -.pL^rttl w * » Jt ah j^jj^<tl j.<.\-,;tjj ^y. ...it 

1.1* JjLu Ja SL^LSjI^ UjLk. ^^Vl Ll»£>. q^j,,, IjLq 

4jLxV I J^uJI ^^uuj aJluit dlA S4 I ,„««» SLC J? JLUU 

fu-ul J^j>o 4 <; In ) o SLii (J^st^j) 5 J uiL^i 4j ('.Tun! Lo Ijjj . L^-Lc 
IjoS ^ jJl^-yj J^»Vl 4lgLi^( ,j ,Jj^Jl 41«Lax3L:J)) 

.j^aVl p .ii ^l u^-uxLLJI jjj^ l-JLk Jja JLaaJLIj ^JlHII j ft nlll ^ Ijj X 
4_Jlx. uL^a £ ^ j ^ 4^ IjLAjUuljj ,„r ^fc ^ J^V J^ilj 

cr^ l-^ui Jli>» fuJ-Sj ^3 4-l£jJI ixjLLo g-Jolml V LaLaj 

JiiJU Iflo .J SajjLrK d^: s- i al ^ null j>UI oLioj L^jjl^I 

^jJt^ — (***) Q Uan tum teleportation «^ul^LJI l£LijKj<n jli*JI 

•^j— >L< • J SjjjjJI 4-,o^ ,2006 ^jjJj^a ^JLl 4l,„l,„ j-iJ (*) 

^4wj^lt^^ J^^t^jiai ^>Lst j^i^:A Space Odyssey :2001 (1968)(**) 

1999 - 1928) 

^I^SJi ^jP^ jij - jc-jul^^ji -.quantum teleportation t j — a ^1^1 J—LJi (***) 
quantum - lil^^^jij t ^i^ i^.- i J^j JUl ^ 3^3^ iaU^jl 

^ ^jI^SJI ^jJ^j^ -ui 2 ^ U^ 1 " 1 4j M.jUhiaj^SJi 4jt^iVl ^Ij^j .quanta 

^1.1^1 JiUlj.jjj_A.jl 0 ^1 ^ JjVIcJu^I J>U4j^I^ jA^ljSJI K j'.Kj* 

[Ol flj flj lU-uo j|) ^ Lju ^ ,^li|jSJ| uujj ( _ y i£. JLAJ JA ^LiLojU-a Jaj k±±20t JLAJ j^a 

quantum ^>JI ^ >T £±y> ^ (j>i iJ_L. y) > 1 ^ ^ 

.[^jili] entanglement 
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jl Lllj . jJ>-I jl£L* ^^-3 LajI In a Ljj£3 J)l gfcj^ t La jJSj^a a^Jjud ^jj-orw 

jLL_u» ^yj n \"i H J inl< nil ^-3 J-SJJI jL^J>J <Lj! Ju I JlA JjWi 

jnViii CjIj j ^j-a JG (Ji^ 3 j^- iJ*^ cr^W^ tStSf Trek ((l£LjJ 

»L»LJI j»JL3tj jjilj • >>• ^ jLSLa LT fl 4_L)LLi_4 CjIj j j__lx_j>o a La ^jL^Lo La 

Jl l^jV ^clil j£L!I iSLijKjgi JL*j ^ Jill I 4 jior JjloJL) Lily; ,nt ^ 

j <1j Jl l-ujI jLSLaVL 4j<3 j-JJ-of JL>. LLqJLoj LjI [jla JjVmI j^J 

u_3jJLaJI <jr l£. |Jj^>- (^JlJI J-A (J^j .^^Hjlj^Lil J^iJI jiflTr i 

JUJL>JI ^jr^V miTI I JLA ^yic jUjj J-A ' rtiiVi ^^Laj JL*.! ^Jl 



Lj-uL <uV udJjJa ^^LtJ! JLiJI JL^a J^jlU }Uis La jl^> jj I u\ 

. J-a^j — i-u-H (jjJS Lij In"i n OA?}* a Ll i>>4 4_oj jl LajLo* 4 — rtjn*w JU^Lj ^ 4 
4-J$Vl c_3jLlXI j^a 4-JU. 0L9" i.kij^Ijj Ll i^inll *JlA 
^cSLstUI ^^.Lc. SjJLaJI jja (j*-oJU jojLtJI j* iki^aJU j ^*vj j 1 Llii I jj 4 j U 
L> "Ufl a jrij^-t j^'lnrn LJ ^-us^j L^jI JUu .^L^j — i-uja ^yB 

:^UJI ^ (i^Lu joIaJIj) 4jgltH <_ajUI! 4jI£Laj 

,Jj| lujQ (JT ic i rtlUa J^u iij V i it a ^ Ll 1^ 4 cj - 1 

OjJ-i (^jjj ^jJol^JJ 4 — fljMJl 4j4ltJI (-fljLm Jo^j |Q— £ jl - 2 

1 1" mi^LLo (jr J9 1 .Vj>> 1 ** 1 ~y 1 't^^a jl 3 J " ^-)LJI 4_L^_2JJ! jl LLa j-j-lIu a 

^ 4^jLHI jl jl t 4_u=.jL>JI LMJkJI clj3_=tj_a ^1 tiJl^VI j>£. 4-SjLJI 

L^L>JI j^a cl \ -t^CljVj ^ <t U ^oJjlJI p ^4 ^jili t-uJ <J_ilj!jj>Jl J JlA 

j^a jJSl^ Jo^ lj Jui p jll j^ *vj jl LajV ^^lJ . l^>-l — n i i i m l j 4_i£. JL>Jl 
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jUol jKj Vj iL_jl i>>nll i>jub j s ij jl^j jl3 jl^v. ^! ^ — il*U 

jj-fll Jj^v 4 o^l I LI i^nll jjJu *juall jJal jj^jJLI ^jVl j — ^Jl 

•Cr 1 ^/^ L^J- t - u (^l-a-IL 1 (jUji^J V 
£jjJ! 1 Jl^J S^jl <Cl4 l-aj! 4jMj JJl*j <jl j-SljJI LlA U"i cujj 

Ijl La-c Jjl < nit I (Jj^>- Li irinti oJUt ^Jj I j^j^mjj .4 inijintlj ^jnllj 
4Jo*Vl ^_paJu jj^j £jja 4j£.JL>JI L}L>Jl cU^tJ jjjb SjLsVI ^jlSLoVL 
Jjj in LiUJl j>a l£>^' J*L*j1 4^JL*i 3jJa Jj-i^jJL ^1 - 

jJaljoj lJU ljuk jISLj V ^jSLJj .4^1*11 iJjVl «Jtl ^ 

Llj] . 1 jl>. 4_laIj ^ UIL 1 6~*^>Lc 4_>.l oj J^Jj L LJiij! jl>u LJ 

J**l ■ jjj^Jl ^j-ud j-A ^ ) jl£L) V t LSjI 1 j 1 la J I Lo£j 4 1 »J<*> 

(3 J jt*nl 2LL uuj i± > -r i H I ijlr Lol^J tjj'Vj ^pjfc. (j-fll^JL 

Lift lmj taLo jj^ijj «(^jnlL (3^^ (JjI (-JlSaJU ^ lr SL^^L^Vl 

.4J^ JLseJLI ^U>*^J 

La I LlUj Jlla -j^T ^J^l J^nVt 4_L*slaJI JjL-JLI jSLl 3 iJjotU 

La (jLb till I j j^-i-C jjb Lsj iHu ^jjl^ jJb La J < r^LdJi , i -kJ I 

JUL LiJJjL^j . JL>JI IjLA V^aj tlb ^ i^4J >^ 4 tjU"> <_uJ 

4 0 jnll Lt ^c-aS/I 4j i>>nH 4j>JLu5 jju-aj £Jj£ La I jj 
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>ki? till 

m i J J (^ipl I jub J j i rnVil l ^ jJUu JjLuI (jl — J l£jLaJ1 (jJ — uaxJj 
ni l t . L^jLfJ J^L^l (_t^JI S^^SLill friLfcJ J-i^^J 4jV lLLIo t j Jjx jja 

u_3jjuj . ((^j n •» t \ t \\ »y l{ J^J\ ^jl£JI )> ^tIU a (jru j jj a "ill 4Jl mflt ^jL^HI 

4 j I j 1 1 ^j»uL_u1 (jr ic ^ 0 Ju Jt_>o ^£Lq_i l!n a 4jJ . ( j^j_Llj 1__i_u j^o^JI £jj 

lUina ur A — J^j o^^" ^W^- Up* f*J 4 LjjJI J luL 1 "1 jl 4jJajj^iJI 

jnV 111 ^yj] ^ j < h ">3 lur j^jLi ^IUm^ L^jl < jJ»-T jjLii V 111)) 4 oK ^^jSL!^ 

^ylil La^-mj^ 4 1 Tt JuJI i ji \jju J , 1 -t"1jj . <xj ^jLdJI 4jLg->JI jjw 4J La 

4 n m ^nirt » 1 i ■ 4 i •» * ^ — A Lu ! jJJ j JL_L«j . ^JJ ^n"*"7 > A J a < n l*iV a 

(. 1 1 ^ it (jJdL^-V^ I ^)L-J*u JjLjJI jjLa *jja^ * -i^ill JlLo I JU Jl>0 4_u-ait_JuJ I 

. La ojUij j^LiJLl Jlaj i^all 4 jJ! 4 ii <r> w d 1 iSj^- ' '"^M'> a 4^«j 

^j^>-» 4 L iill 4rti«> ^ T ji.t'i jj j .s**m\\ ^3 ^jLjLJI (JliJLI Jjj 1 y (jylc j£lx!sj 

>LaJo 4LLkJI cJl^jb ^il Jjjlx I jj j . jlJ^U 4^j»^ Jji m.jII ^jISLH ^j-L. 

j-fll^JI ^ IiaL^ . Ja-JLaJI La>j Mtj V 4-a-j r^M *JL£ I ^ 

( (( Lst-LJUl " *.*\\ >i L> 1 1 ^ ■**' •**> lL) jLjuC I 3^_U^ 4_U^X. ^ Ll_<^JJfc>0 

(JjUAJ 4il* ^jLl 4,i m « . „H 4-)^ j ninll CjLjJLuwjV I ^Jj^>.l (j^->» Ij£.LjjI ^3 O-^J 
^KJI ^ I i^l > uT l4» JJJ*-J ij-^' j'>^' U 1 (j-^ 8 • J— 4_AJj->. JL>. ^jjl 

4 K i^i ft Jaj ^ 4_jj% ,.„U ^ ^, t jlnltl cIjL^JVI 4-i3 Jl ^jJL) ^JJL>-J 
(J3 Js 4Jl mil ;LLjI j. ^ . r-^jJI > ** 1 <i i j( > 4 j 1 o t t 4»j_i^iit__*lJ I ^ I A . Ul 
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iixVl j^^li ^L-ul J*. (^1274 - 1225) JjaSVl L*a3 

V) (±jLj^U Lajj (jy* tiiJj j^jJJ Laaj (jyujLi ^j^ajJI JJl>. j 4 irijfl^li 

1869 r UI Js 

£-A cllJLstJ £jjl LJ^ (J^H^ J^^fl (JuIttU Ja 4-uii -uVl ^ < „j£ 

.jj^L^V! oLIj <>a!jJ! J be uJJ 4^1 cJI Lufc Ij^Jj iJ-^>Jl 

dlL>iU<nU <j^a I^JJ^ £■ J jJ 1 1"! I f\ i>T\ (j\JL>Jl <jl ^C.jJl ^ LlJ 

JL>o Lijls ^S4jj <n> Sjjjlo Jjl ^ (j^i^ j fltVi ^^ua) 4 j oltfl 

5j^o£ i4 j ir>V Mil! j j gill jJfltMl J) 4jj mi j 1 1 4jL$JJ! 

SLxL^II Jl 4jgUll 3Lvl_>JLi Jja Jj-rlll 41HJI <?ju* ^jJs <jl ^jU'mihj 

lj<ilr *>a fl t rnj L_Uj_dJ jl jjv <J£ ^ )9 4 ri rl a 4 jflltll j ±L 

L_ 3jJU jJtl^ . 4jjmjjJI 

J ji>jJI ^IjjJj i^Li — JtfVI 4 tjiU : Li^aJ jJSJLI 1 j II \r\ {jA & 

(jrtlLljll <jl IjLA Jul* Jai_JaJ! JLc jLstJ <jja *l J>#£JI J-iJ jjj '(^Jjjil 

pljjvVl Loj i^jjJjl J^lLill J^£. 4jnj^ La 43jjua J1 4l^L>» ^ 

jj£j (jl u t jj u jrl'tVa I CjI jJaJtlj JcLai.1 (jyj jJLl 

tLr cljui,y! Jal 1I1JJI jJfc Lo Jlo (j^o ilVI Jo I lillL Lo 4j9jj^o ^jjJ 

^4-La j i!ujJI 4j1 oJ 4^aj^U1 CjI j-Laj>Jl Laj i IjJai. C) ^ n J I jUj 

(^jJI (^Ja^jtll jLLaVI Ljuq lJi )Jj ^jjbLiil j (jjl-A^JI £>Ll& Jlxs ^ji ^ t_> 

LI i/irtll ^rl^ mil J^^*" (jl t j5l a 1 Sjl *JL! ^ Ju4> jJdl jj ju a ^jSLIj 

(^jJl .i-iljij* ■ - ^t ^ Lr iSlJI jljJ>Jl J *i m ><\ j? JLAJ 4j1 LiUj JUa . 4 j^4l jJI 
Jljj-u Jl 4jjjJJ1 4^LLaJI ^1 mij J Jl>JI Jj-tkj i3jjj£j 3 j j t < r> Ja (3^-^ 
^4 mj^j ^Ljj^ lt^ 1 cJj f^i^ti 4_iaj L^J ^j)^ < nU 3jJolieJLl La ' "J 

1 ir>jVjj jJLJl I Jut jJLuaj ^Jj tSjJolibJLl (jJajSj 4j%_L^JL JjL>JI 1 JlA ^ 1 n^.j 
jLj_>JI jjfe ( L >J^ La jjLj ^LqjI £y* ^cX.jJi JiCj . Jl j) jar JjJL^ ^j^LaxJ 

.J^IjjbjulJj jLp- Jc til) ^Lc 1 nl ('« a 1 (i^ 4Jl 1 nil jjljQ t^JdL>Jl 
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L;r IiJI t^jLc^-uiDjJL! j-sI^j *-"^ l- r <i jujl^JI j!jj>J1 (j? 

t 4li-all Olj ^JjJl <_3jLll Jiwju 

4 ni'^UI LI 4jJ*U 4jnl^,ll ^j>UI ^jVl Jl>J! 

4 ojMI (ji^. 1 < tij t ii Lj 4jljLii. ^j-Llj (jl Lix ^j^al <J£ <jl£jaLj ^ j < ^ J 

tlLIj J Ha . lji,„' t 4 i^ij^jJI 4J3LLJI 4^mS JjLa* 4lijJI ^jjl Lbj(3jti ^1 

£.Li_> 4 yu \ I JUj (j I ^S^-^j j-Lalit-A 1 j^po ^Lill <jLq_>. Ill p-AVl J— A 

JU — ^ JU^A 4j3Ll^I ( j^a 4^JI 4jL^ ^1 3 J jJUv di^l cLLo 

Ijj miia jlj >J1 <jj Jjiii - i >*^J ^l£>?*^ fl^i — iJI ^yS — :L>^-N 

(j I ^jl (j^juI J fJ i 4 ft a V I t j^a I Ju^-«a ^JlSjj <J l^j" i u'i £jt ^lj La^ uoj 

j»jMJI_5 jl>>Jl I^A ^ ^j^JU jUd>U (jjjl IjL^w 4jIju JJL*j j'>>- 
jl jjv ^j^o £jj 4j9jjl1I i? I A I L-4 m^. Ij . 4j ^j>. jj Ju Laj 4-C^_tIoj>a p^^t 

4^1 l-JI Ji-JLi ^jil ^ISj V ,4_^jjLil dlo^Jl jl o.nfl ^Jj jJjJL! 

LiJ^JuJ Ijnl^. L>K a 4 j o It !1 LjLl£xU1 Jjj>u j >. I 4_1_oj jlj^Jl J dlL 

. 4j n fr? jJi^l JjL>Jl jLLd] ^jjS Cj Jlj ^jlj ^ j pJ-aJ 

t LLsMIaJ 4^sjl1> II ^oUTI pjt^'tl ^ jLijireU 4_^II <gWj aj 

if ^jl Juj! LlA ^ j '-J^ UflJUfc 3jJLx ^ . 4jplttl 4_JjVl 

^I^J] ^3^J! SlxaUM 4_Jj^l ^jLti! 3tnUl ^jVI j^JI ^ 



72 



iL» mjimi 

4^3 CttH* ' <jl ^jl L ^s> jJlJI I Jufc Vj-udjj . J j^V t U 0JJ-i <jr^ 
J 4u^^U-l>UI {y» jai ^ l£>^ - LT 1 ^ C^J^ 1 

LlULI ^ja ^j^ljN-iIiJ »^ o l« II (jL) <LjLjLiii 3jj)lr> i n I 4^*j 

.4 ii^LHI ^jj^i^A iZj>K inflll 4ojUUI c^jI^^JLj file V I ^j! ^^.Jlj 

jjrLc ^j_4 4 1 1 n i IL) (LajI J (jji-jJa.) LJLc. ir» I job J 
4 j o lr j-Laj CjL^jwj ^jJUbLfull j^^JLi ^jJdjju^ j*v <UjI» ^ o nil ^ ^ il^ 
li) .4woLlj ^oitll ^"<>1J ^ — Lc JjjU^aj V IjLA (j I JLu . 3j j Q-4 j 4 — t-^Uw 
<St* jll jLLaj <j — j I jj>JI £j_x!aj^o OJ^ U ' *— ^-^ ' 4 

j mil I JLA ^j^a L^jJo ^jLa ^3 <j-4J »< nn'tl ^jLaJI — loljJU <-^j-*J 1 o 4 
£.4 uJLl ^w!3 ^lc-J 4 md'i i_jjLSJI Lr J3 ^jjj^j Sjlc c-1 4,1 1,1 1 (Jl J-A 

oJu* ^Ijjj o! J>-^b i^j^l C^ L ^ £>? ^' ^ tH 5 (rr-^bb 

(jl^JiJI CjLlLljlj <>u I j A iL)Jl>- . f^jl 4-c 1 < r> 4— i 4 J 4 rtj n-** 11 

0 1 > i j oJI juT jjI jJI ^L_aJI ji>>Ji ^j-tiDj^ O^J • ^ uiiiJ! 

4jm ill jIjVI ^ B j 1 1 Sjj^jus tJ— II 3j^La 1 ^ j 4, J j ■ CjI Jlj 

g.\ 4 1 1 11 ( j^o J^j^Ja ^j-iij .6JUJL>JI CjLjj>»jJj K"i 11 ^1 jL?tj t-ul (^ya 4_>oLL)l 

4 Liltil jj>J I cjLoj-LaJ J__4^>JLI j^ajuJI jj.4 ^^>>Lc^jl ^ r j^jjljJI 

I j^jlj) . 4_JLc oL-cLajjl ^^Ll tZjliiLflJjl c jljJol u-lj u*j 

CjLcLojjI ^-Lc (3^-* <— ' " L^jf 4_^j "< 1 1 SjJjLLaJI ^^jI m-v jj-j I — 4 
jjwa JL>Jl 4_laj 4jjLl!I cIjI j^LLaJI L$iLj (^1 oU:Li3jVI ^ I L=J i^\ 
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4jj In ill ^L^xdJI ^1 olr ^jja jmjlj-o jqin Ij irnr dJ! J )] <~m^ 

Ifljo pLj lif (jLj Jlxoj jj^Jajj Mid ml JL*_a ^ja j- 4 LaLaJI 

cJK) 5jU SL^LJbM cjlijSlI Ji*; ( * } qu a rks <(oKjlj£>> 
* strings jIjjSM I^m l£>>-I *L — il ^.Jl l^L** oLx jlj UUr 4j^i* 
:JUI J^i U£j) ...olSjIjSai 2u_^L-Vl oUjSJU L^l *Uix!l jJ 

.jl^Jl 4rtjn^ (^JJ (jJiJJi^J >Lb udial V ^r&S t 4oKII 
<y9 ijfcjl jLjT ^ JUJL^U! Cj^jI lj>l l£L^ Lillj nUi LlUj i ii 
4lo"^U CjLjj1^j<!I I 4 (1) t^-fljJU (j \ t'Llr jrJJUJ 1 jltH ^>JI CjI aJo 

att ,..h ^ ajLwVIj SilJI ddli 1*1 c^jl^ ,„ IjU (2) SI ^L^j 
4^liJI iJLjl . Ji^i ^1 5 jJ^ *UJ1 LiLiSu i| ,4l^ i ii ^jVl 

4JajjL« ^_tC j i r>Lui £yu eLulj f Laj o < *alj L^jV t3 J ajua J > 

(3 jj3 4_» — tliU Lj -rma 4_ljLfc CjI j (j^jflj m <jLi_Ll L ^x3j JjLj jLc. ^ B 

(Jjtjsoj 3j rlil ) a 4jt 1*1 oIjjJLj (JjJLSj LcjjJ (j n ilit I jjX. SjjLua 4j"ir tnft'n 
I jl t^jjjfcj ^jl J ftlsfc * ^Jb La Jj-=^ j^jJ jlj->JI ^jl • 4x.jL>. 3jj trill 

jjj t 4i>lc 4J Ijljjl>J jl jj>JI I jjt ^ f. u Ji V <Gl .Sut^UJL 

■ 4jUj^ll 4j > 1=lJI .string theory jt^j^! 4jjJ^ .quarks olSjl^ (#) 

.JL* - J^w ^Ij^o ^Ju ^^k: ^1 j^5^\ IJlj . jLl^jo ^ ■.,,-*> 4LU>s <U - . n>. (^JjljSJI 

^1 oju) jcii .3jL^ ^jUj AiiHii L^LiLaj^ 4^1 ^1 SlJji uUi 4ii>Li JLa jl 

lIjI^jIj^ ^ys Lai 4^J^o l^t.j.ft.'fc- jl^_JLI jjl Ol^jljSJI 4j^-Laj (J^J ^^^H^'j ' ulu <_uJv 

j-itU. ^ . 1*1^ ^ jjj <j^oj>JI <jJ^^i ■ -^-M ^4 l^i j uu jt^j .leptons ol—ijiJ 

.0J4ua 4^Li^ jVjLw > ;"■ ■ j J^SJI J^. jLSjsVI J^s icj-nJeji ijljjVI 4j>Ie^i 

<J1)U a^-j^jjj olj^jjj^jj <Jj1 1| J^a . ^> 1* II ^jI^jlLI ^ ■ ■ - I ■ d i ill 3j_>-^aJt ^jlj . I gj 

L^iSj JJJtZj .jlj-li — uil ^ JlC J ^JJjjj 4JL> ^ ^^Aj .ifiLUJl Jj> 4 — xiLw jLiji ^Jt ol^jl 3—^ J 
^-o- > IjuA LAjjj-oj J — Lc jj i i,i>JI Lj^JoJJI . CjLo-j — l^>JI ^^ajLuai.^ 4 «jilr> 

.[^^ll .M-theory i^UJl iijJaJI ^ * . 
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^ int ^cj 4 jolr CjLuj JU ( j^o 4**m nl*> Lo (jLfl « I j a S\ U Cj^ cLallJl 

Jala ljLl lSj^Lu ^jJ! t>ai>o LLaL* SJjlsI <jl ^1 lu£. IliU jj] 

jj^m.Uj *Jj>> 5j^Lw JjuoL>JI iHans Bethe r.n^jL* J^.1jJI ^aj 

La \j-u£ 4 it ^ >Ll^ t 4^jJU>JI *L_j^iA]| iijL^i J >.| <Ul 4 l£. 

^Ijj^L U^J • 4-yyUJl JjjJ jjl 2Loj£_3til 0 o i iijJI jl mm mil 

(j i n n » JlI^j JLSj < 4_i3 (J^u! jj-t-^L ^jS>J * » LaJ 1 1 1 L-tjLw ^yA ^jj o r 
^Ic. („: i j£ . ^J&j LLa 4_JI (."» uVil dJJjj . 4j-a CjULU 4 t in ) JULJ 
(j\ jj3 p — J t j-^J tiflj-aJLl 4^jjuj £j udjII j-j — ujJ 4jL) 

(jj* jj^jVIj c-j^j-oVl cjj <^H ^jjo SjjLLxII £jj jJL 4 <t»LUI 

.4J SjuJJLI j^t>JI <^113 

^jt .llII Jul lj r& L^j ^ia! ^^Jl g^at^JI (j^j ijlj_«>JI s^j i-o>a 

4 In ii 1 1 1 LLAj — ^LoLlII ^jUa ijlj^JI ^j^a tfJi>j ^ ola 11 * uL>J I LLol £>i 

L-y I 4_jI£La5 ^4] ^X^J '4J^-* to 4j3jJLA j^Uj ^ - i-Aj^-jl (jl JJjt (j^LlI 

I jl g.1 *\t\\ 4_ui£l ^jl j^jJL j— jjl^j . 4_jjjJLI 5L^>JI LLia3 ^ * ^ ju£. 

. LlLalj^a ^ ^ ' ^ J .' ^ oaII 4*i^j\ tiu A 
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4^jl mi.qU 2Laj>UI 4joltll c_djUJLi u'tPj^' 

I J-4sUJI Lo IjjU ^IaJI jjl 4aL£]l j . L4L0 ^jVl jl>JI ^ ^ L-c 
:The Demon-Haunted World « jlUm.lb 
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^jSLj — lm d\ — (jjj ^ ^ — Uil 

4"i -r 1 r»j j <jl Jjj f 11 Lo ij^lj • <nti 
4 o 1 drtTi I U Ljo 4j^a (J^aLd^a, ^jli^^JI 

((j ri UjLm ^S^gJl) j in J 1 \ ^jjJ 3>jj*U 

. (( 4jloj3jJ I 4J9 LoIiJ I )) 4 j 0 1 n \ (jl ^jSLgj 



.7^ 



m 



jjla^o ^ — ^ — Li 4jIjjJI 
jl 4jl — «i ^ .ijtjl j — j, 
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^Ola Jo i_uj Vj i 4 j^SLi^o, *4j i> n-w 4J j^£iJ * J- — <u>- fl *jJU I — 

*jjj iMtUj JLvl^oJI jjJiJl LSL^ol ^ ^- LA lt^ 1 

H U L_3j_i_u OjLujJJjB J I J J J 111^ f"> jX. 4jl_L>- (^JS ^fl MlJ 

i^-ose jJI 1 jla Jlo jl u'-'.'K? * L^IUj ^1 J1 ^ — ^LI jLlxi jjj 

5 j I « Jjx. 4JLi£)) 4jL 4jxjIjJ! 4iUi 

I^JLi^a^ ^^ajX. j— « > a tSjJLaJI <? Jul) L-J^l L I j t ^^JolitJ — La 

jjjiojj jjj ,1 mi^-j IjJLjjo^ OjIj lil tCjIjJLt* Juua 43jufcl mi ^jjojj-olj 

4j-udJ3j JL^j . 4JoL_JuJ jX < n^j l_jLjIj l_iLj jl J *j j£j*J '(JL^^ 1 ^ ^L_ta^ 

jX tfglSjbual (JjjJoJI jJol£ Jl lm <J±I j JUu t «(JiLw Jo^o 4_jV 3lj^ol Ijj — 5 

: Jl^j \ 3j-u^ 4_ajj jr^j j-<a L$xj-ul L7 l!l JlojJI <JL)j' j-" fc>^ I 

. in II ljJL>. . L$_La I iA% j Ij^ullj 4JjjJM 3> UJ LrH 'jrH*^ 0 
jl Lr jfc 4j9 1 n"i H jX 3j£LUI dJLA ^1 Jjju^aJJ 1 ilj i » ^Jls-J (jl 1 J-A ^ it a 
( n-M^jq £jj Vill }La1 4jjJl>J1 ISu^l ^yS La I j^el J*^tj ^jJ! La : J* — ujj 
jl ^ \A iSJI (^aaj <xj ' flijJI JoxJb 4idudj jjJ Jjjfcj^ jx 4_-aM£ 

^ Jut j^S-UO J_>. JU—ljj . (JLLq^ ^ !lj < n^JLlj ^ I ii^Jl • jj) I <1 n 

Oj-Lstil jj^jdl j^JIj jA-iJJII 4 wli ^yix SjJaj (j-Ul (jh 3- 5 JiAjJL 

jl ftjuuiJ j^Lcf jj . 4 fJjVl Cj!vLL>JIj i^uSUI (J^djUjo Jlo j— * CjL — uul_La ^ 

j_4 Ljj-2j 4_Lv cJ: )Ljj L-tjVI jl LbljJjQ 4 ^ljIj ^cjI^oJI oJJt j>a 1 nj 

Lt^ Lr^' JJ JJ^ L-dJJja jc— oil tla^ jJljol ^aJ jl^lj . jji ilJIj 4jIj^J1 

.^1*JI jX- (_Jl1Jj9 ^1 I LliL 1^ 14 JL>-I jjlj i^_jljiJI CJJb j__ A ^| 

^Jba ^^k. ^JU£, J^Lij (^jJI ^Llaj^l (l£Jj ij^C Jua jl j>otx j^l J^l j^J 

jj tuJ Luajl Lq-)Jj) C-tXVjJ ^-U3^ja (j-u-lJ — dJLJJui 4JoLlh.li — ^JjlII jl J-A Cj I J i m 
(-_)Lu-uVI Jl^ I jl I ^ . j^jJiLa ^^uiddjl jji^J j-a JoL-uj I JiJ_l JlSj ^uajja 

j^JJ 2LvL>Jl _ajk 4jjaUiJI iJjVl «-3jLtII gjj ilx jLlj 3ju1j (^^j — «-ul ^1 

. id iif 4:9 Loll I ^ju4 j^a Uj^. ^JjlJI ^ <iim Ja-I j-c jX. JaaJI 
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jJb 4j^IjJI ^j^aJI (^JLo ^^ic ^i«J! jjiaj jL J^iJl CjL^jJ-jJI (j-c <jl ^jlj 
ft i'r> ^IaJI ifljJLx (Jjg o i rT> <jl ^ jJlxj lLU jJ .^jjlJI ^o">1J £1 — t-^a ^ Jill 
JjiWij ^jLj — >. \ <t flW (jr a (jj) ?Tf 1, 1 4 — J \ t n"n ^jJI (JJj^LdJ! -iluxJI 

flj ^1 i^U. j jUlj if ^ m.j La jt . jJaiyi <ya LJiLifc 

«V) jj! Jja.4J o^-Ij <4ji nU 4-Jl ui^ 4Jj_l3 (jJI J^ol ^UJl Jaj>o ^IJI 

l-*S6J Jl J — i-u Jjl jLs LlU jd . Lu^c jJLu ^jiw L)J^ juoVl ^ jj< aill ^yS 
^jnt itl Jj-ij LcjjJ . 1 r«<wT-a 4 Mjflft SjJaJ <Jjb : ^Jt 4Jl mJ (j I 

. 0 4jU*iH ^juuaJI (Ji^lj 4 o \ ]rt a Ajjlj Lr 3 ^jl ±u <jt . 4 1 ojflU SjU^jJ! 3j-UI 
dJLA ^ j jf\ n"i 1 1 jjui i> "i o <j a <jry_iiteJjLj (jnlLxj^o <jrL Lq^j9 c-flj — wjJ 
^Jju 4j J j n j <jSL*J U^. cdJj JutJ CJJLjoI i4_Jt — cJU 
. 4jsL5iJ| ^3 4jj^Jtx jj£l ^JaJI jJUu ^SU 4joUU 

^ A^LSjJIj ^ LaJI 4 iii^LLa ^ I J it i 0 ia<u (jl ejJtl ^yJL. J^*^ w*j 

„ ^ , LLul t:^ A tL ^jJ! Jul jj| J^JI ^^Jl 3jl iVI Jjj 

jjjJl 1959 j»UJI ^3 4^1 ^Uj oj^i t n.n'i ^JL^ Jk. jI^kJ! 

4j^U ^ ijl^i! j 4_J»ISJL! cjI j (Rede) ( * } « jljjm 5j ^jlLJ ... 

Lfcj-JuJJ w 4 j o 1 1 ! I dj^jJIj (jlisLajJI )) 3^juo1 ft 1 1 Lj! jJx. jjtjlj . r- Juj, i o 

^1 4-j uuL-ul 4 j i jJa „V ft"r lj . 4jI j ^jl j)it II J-qjcj ujI lLU j J ju 

iSiitj [JsVl ^yk. Ij'l^'ti ^j^) I^jjLuj Ij' ^ t 4_u^Vlj 4jftitH itjry^LSiJI 

CjjUj L^jL) L^LiI 4 joVl JoLcj^L) Jju ^1 j tL ^jJvVl Lufcl Jo^J 0 <in 

4jl«L>. 4>»Lc 4 j^ic ojjl^Sa* ^jlZiI u _lc :Rede Lecture « 3^ ^L*_d (#) 

^j-ujLwJI tj^flJI JLJj OjJJJ Jt-J i-u ^1 ua^Jl ^yXiolS (jJI p lo^J C*-yt u -£JlJj_j-4j£ 

jCjXqj JacmJJ 4 \ AOA ^.Lc ^jfcj ^1 \ "\"\A j»Lc JlLo Jj! j> _i-aLfcjs - -1 - ■ 3 j ^ JU . ^_ ,nf 
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; i ^ | \1 ^ .^.**. i .. VI ^ 
4jrt-Jj-« jl 3j_* tii_JJw>JI ^jjn" nJ^.gl flUTI A_-y>l 

. (l) |9jjlM^ £ JUd 

<-_O^JI jj^qj Jo t-uj LjLua VjLX Cj^JtiS AjjjjJI <jl Jj-ill 4_LaLj J a J 

J) tVt 1 1 J Ji^JI CjIjLjX.1 J$ Jljjlj i tl ^j-y <ti j ii < ~ t r <m r>"ij .^jLsoVI 

Jljoj . J^LJI ^ 4_uLujVI CjI tJjjJI Jl^I ^Aj tjnjrtjl , jT 4^kj 

j^j La Juul » jJ t-u ^jLj <LaL^jl 3jlj^a^ I Jl3j>. 4jLojL*j JSl £fU 

4j9jjus j^l 4jjJ I ^jjl 4j_JI j_Ju ^ mjajI <jl ol^'vV ur^! - ^ Oj"^ lJuaj w ua a 

4_jJsl j^i- jp3-<aJI j <yis~\\ I 4j2. ^ *y I 4_jjljILo 4j ■ ^ - ■• J^aLoj I Ljlx JjLjtJjj 

j^uajj (^^» 4_Sjb!jJ,l ,j t-u ^yja ^jAtkJ 4_ollic^a 4_i_Laj lZjIjUs (jr _ic 

4_1jL4 jJiLljj l2jLA>»j 4J ^Utll ^jjjLaJI (j\ ^jLiJ-Jl (jr^-J • LaLw ^Lill 

4^>JiLUI JjoI£JL> 4 ^LLaJI JiJj ^ ^jl LdJ j Jliu . LuL^ w ^ 

3jJua 3jIj^>. ^yS \nn\ (j! ^ya Ju ^? tlj^SLll JljJ^jJ rttl jlj IL>J 
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l^Jj^m^La (jl In j up) <Ulj-kl j ^jLj {jcfi j^Lfe < njlG ^ya (j * U c_i LlSU 1 IjuSj 

((^jJI jj-uMJJ t nj IjUL 

ju^. 4_i l^L^VI 4ji>>^iJl ^1 SjjjlI! ^SLoj ^yjLlI! jjjLHI LJ^Lu <j\ j» i 



l^-u^ 1 1 JlA t (jr lji JUj .jrt — -j^J^aVl l-g-^a j^l t>-ijLLaj^jJI <j j^SLall 

\ J 4 1 » m"1j mP»* cdJjj . JLjsJLI CiLajJli 1 11 4 4 1 imJ . ^JLae-A JjL^ Cjljj-La 
o!j^-SJLLi LaLoZubl ^J^J (jl ^yJ] Cjl MinijJLI j^ti > v 4 t*jj . 4 j 4> 1 ♦ 1 1 ^jLwj j 

rt ^U^ '^^"'^ jLatA IIj^-Ld ^ Ac JUj ^jl ^jjJu^j 

4jbSLll JllC Luaj ir^>- hJL-^j^/I t^ij^w jj-A J inM j-uoj Ijj^j I 

4 t.in't Jlj mil lIj^jI La JlIc 4jjj^^I dj^J 4^ojI U a ^j^j 4_^L^ 
(*)Hans von Baeyer: Maxwell's Demon: Why Warmth Disperses and Time Passes 
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<jr^' (J-^j^' j-a 3jJl<iJ 4jKH ^^Ja ^^j^iLaj j-o 4 iVfrLUI j-^j cuJ jl J-JtJJ 

<jjJup La I jufc jl£ I jl (tiJJj^ >AJ» : J>af jl « Inl'Va VI J-lu fifljlr 

J-uiiB 4j^l iXj (jl mi l 4jj Ay >VI 4jl1JI p i £_>a jj^jLolJl |j 1 

Lr 3 jrt nil ft V*l flit lJljJLUJ (jmnVj CjLcI ui 3 4jJbQ J^dl ^^j-uljj 

jl — lJLI 1 ^wjj*. Jl3j ^jo-^M jjj j 1 4 In i 1 1 a JLA J 4 LiA <(S^ UH 

^ jjl (JjUUl <ys 1 Jul iSjlj^l Jit 4_uLjJI j^ljJJ tljLxl ^JjI Juj 

^ (cSulj La 5 Lie. SL^jj^o ^^ISllI ^^IjjJI jj^I! I jla <J1*j jl$ju jl jlSLaVI 

^ inrt'i >, gjfcJ CjLjudLjJIj |dftJI 4jjLj1>.VI j^aljjJl j^a ^jMJI JJuJI l >AA>. 

j^i jl LiA Lr lj — ojJj^ Sj_*istllj jcUJI jfi, ^^uiljj jj^I 4j17v1I VLfcx 

jUJ ^ l^lxuafl jm-w V CjLcI — lm M^Jua (jJ^J t(jr 4J.iL£Vl jIa£. JJua Lr k- 
. 4 Until aJJb jjLfcjj <*m> j 4 i n^LUI j-flj j£, LaLaj Cjj-^cjC ^^IjjJl jjJLU 

^jjJ jl i<£jJul!I < j II ^Aj^aj V ^^Laj jt JJL>Jlj 

ji i_u jJ^Il j ^LqJjlII J-uajal jjjJtj jjJU^j : ^Aj dj JJ» iIj L*-ud!j I 3 J 

j^ill j) iiiv Lr k. ^aUlAl jjj^J cdij 4-»j"\j , <fcLLaj uiVI j JL5 4 iL12 

4 ti^Lill ^udjJ L*£ * IjLA (^JjJJ « 4 j i (i 1 1 i_3jL*JU jja 4-u& J^tj u MiljjJI 

, .r.^V <_j>LLJl I^uaSj jl j£Lgj ^ylJI cjLlLJI j^o jl>J1 ^1 ^jJI 4-iJLi-o 

. fjrttn V"<!l j^a CjIjI^jq 

^^UlxVI j jr (jr La^iJI ^JUJI Ij—^j (J* e-i-J uJl j-A IjlA jl ^—cjlj 

L? LyljjJI j^ill jt^UtH Jfll^il -£y*-> 1^ ^(j ilj^^^jl ill 

Jil jV LiUj t4 joltll 4 ^IjjJI i_j>llaj UlIL> j-uaj ^j^tt^V'll JuJ ii 

^1 J-ojlII 4jjLU L7 lc La^lx. 4jUt H 4jLl>. ^ innj ui j-c ^A j^LUJl 

(J^LjoJI Lr 3 jjl JUjj J^jJI (jr^ ^^t^ayo I jlor •■• jl t(-jj^L>Jl 4 ilLl 

CjIjL^o (JiLa CjljL^a jj^"*' ■ » 4J^iiJI i)JLA JulC LlAj ' JJd ^ ^J^^ f 4 

^LlJI ^jlt-> ^yk. j^iill! £4^1 jl IjlA ^Jx. Jj . ^uiuAVl 4jLc Ij^al JLuajVI 
j^^oJl ^_aI^JaJ1 Juil j^a jJkl^alb ^jl V_i jl 4jLjj j^a t4_J! Ljj-tll ^ jJI i4 i n V t^Hj 
tUltJl jb iClJliJl Jj-aAJI ^ L^JI CjjJl! ^,1!! 4_Lloj>JI ^ybj *4jIj^. 1^9 jX. I 
. 1 < t 4J ae a iJT ^ 4_l^VI (j^-oJI jja j-A jj-iijj jlLaUJI 



82 



4 h^^La (^JL)I JLj iCj^j La J£ Juj <jl Jjlj t^jLUI ^ ^ * t .tj!j 

jj i>>^ll (j-fi 4 n ii i 1 mm t— a j i M *4jc*L>. I^JJ I jt ^ — lj±a 

j^jJU Cy> 4jL - jJI ^ - ^Lc ^1 J^jl ^jJ .4-l*UII cj! jKII <j * 

^Ir I 4 j <i 1 1 ] I ^Ll^S^M jjoiaj>Jij ^jJLaL!JLI 4 j < i/i <jj Jukj cdjf 

i IS I ) j . -k\^M 4jtlll j I 4-d mint! ~\ * < *Ll_>I j j » X 1 1 ^yA \j ju& 

(Jj ju jjic SjJlS - JJUJ Lftab - qJaJI {_ya <— i uu£l La c-lj uJ 4jI 

4_l^Lv oljj-ILa J a < Lj*>LL3 (j^Jl^jV (*^J *J S l*i La t-u <_uJ Lojj tQ^J-aJI 

4-Lajlj eilliA jl Jl — aj jl t^a-C-jJI ljufc <*CJb t> — *a — ii 4_*jj 

j udj^\ ( i rVt 1 1 4_Ia__iiij| (jja j^yAj) 4jj Ini f 1 ^LjJ^j-oJI t> j 4jjj_La 

. ( jJU <j^a jjvV! i rtt^ill L;r ic I — i nj i nb Jujju ^^lll) — mjJU Jhoj t( 
ejj^jJl JU£. ^1 ftSUI dljl ^yS *Jl>J> Jl2 4 LajljJI *JUfe J loAJ JlfU j x^a, 

tjry — jjJjT <j! dJjji ^yii (j^jLp- ^ ^yiij La cjjufcl — ii ijr j!i\ jlo . jrO — liiijT 

Mill ^^aBjJI 4jv^_o ^IbLkJ ^Ujt (^Ja 4jt^jlj . g-l mini (jjSu ^jl ^j- 4 JUut 

< i AJU^ . c_Jj-i_uL>JI j_a1j_> ^ju^u^SkIla j{ ^ u Lj^J I ^rOjvLJI g. LftLfcJI (j^a 
t ir jijJLI Lkj^» nil < nj ^pJl 2L^ljJI ^yA Vc Cy\ 4-4J <j! ^j-liJI ^ 

.^JU JdL*jU (jjj (^aJL>- L:r J*>Lic JoLij {jA JLajjVI 
p Cy* O^} Q3J 1 '"'J ^La-lxll Jfyj jJ^I 1 n i » 4_4j ^£LIj 

4-JLc 4jlJ Cr Aj tCjl xloIjjJI Ur ifc £ 1 a Ltil 4-iaojlLJI 4jlL1I (j\ Cj 3t_cbj! 

4_L>.lj ^j-fl JjJuJI jjf^C jjL5 |fcljL3fcJ ml ^ b - uJ jdin acj 1 1 

t ISLjj^I ^ cTjLjL^lVLI 4jlUI ^Jt 4j^iL>^VI 5Lii!l Jl ^jJwl 

^lifl .4 1 j d La 1 1 J_Lo LijLL^j^j ^t^J j^^Ja I <u^a3> 4 <t Lu i i^jJI mi 11 
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Jjju LlAj) jjjmi< miI <-p^j^a ^ — j, 43jjla fJLc jljl La I j] 4jI I JLA 

i4^j mi oil 1 iijor La^fl jnV ilil) V I j-A Lojj La>. . 4_p*j-uJU JUbLiu 

t^-sJI Jl_uu j-L-u (jl j j <Vi J . >Ujm> < i r>j <V->rt^ 

^j^V iii J£ I l-Sjju (j- 36 ^ •ury^LSlll J i r> <i j t-jJjX. ^JJj^> jLulx 

fiji V ^— i V^r~j <_y£J t£ — !s^Lo jufc La£ A tQA i£j^* (J^>* ciJji *i<a 

i— >j)^ mm ft j-jLu uJ JL>»1 c jx. ^j-ujJj 1 1 U. ^ ^_L^ J ! 4j1 (^4^J * l£j> 4_l3 

Lo ^^1 JjjS? <j! 1 aljj JL^fj . J^jVl 4jjJaj q—C j! JjLa »l <>>nTI 

* ; < <>>tll ^ ^J-UI I J — A ^jX. jl>J>»J (jrtjflUfl ^ — S}Laj (j -4 OdJ-±^ >m<f * — "* 
Juj flj^jfl j jr ^ jJuj 4j| . cJxijJsl I j A 4j jjk til ^JlII 4 lm4j 

. L_*J^2Jl J flJ mi I, I 

i^j^iiJl ^yjg fr LoLJ I ^ Ojjr^ ^-JjLAj i o ft a 4jI ^1 SjLiVL) J^j i_ui 

4^LudVL t^ji^-iA (jjj jjl udJ j Jl 1a . 4j<ilt!i olj^lalil tliJLrwtj 4 S3j-*-aj 

^X.jJI Lr ic jJj 1 1 j 4 j H oljL^oV Li 4^jL>aj i ^jJla! mi ^j^o 

James ^ i^j^ ^..^cw LT Li>ij Lil ! . 4j^±L>oVI 4JJi jlj ^1 4jf j^lj 

jj-sajuaitXa 4^-ul j i ntl ^3 ^JLc 4jLj3 i^jj uLa jjjjv 4juaL>. Pfiffner 

CjIj!jl>- jIj o~ miLj ^yJJ jJj-ujj (jl o^i^J 4jj^uIjjJI cjVj t-MI 4 luIjj 

^yJJ J-^J^ till j < < u ii Lajj^ tla a ' d ' ^ ' -A-^s SjLuiJ ji i n < . - uafi ^J^' 

»S LSfcljl CjLV^JI Jiwlj 4jUtH LyjL^- «"ljl>l^ fjyJLi] 
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tiol£ LUiLo ^^jjl 4j*_pto^ 3 j ^'q ^^jb . ^JjlII (2>c uld^tj tl^ — jJaLSii! 
Lqju£. oJJj u_>L lm\ jl^I 6' C^*±3 • 1959 u q LiLlj^ 

CjLuttLjJl ^^fl Lr ^lsl\ t_*jL>JI ^yS (jn mViIl CjLojJj — tuu* ^^i^. ^^aL 
(jj mi, lifll.lj <■! nUtl ^ n 1" j <jt Jojj uitl ^^js l-*jL>JI iAjSLj^oVI 

( _ 7 lJI lLdJj-AJI tfJ-A (j\ JoJtljj .pfl in iriVl jLfc-A £jL>- 4j — J-^Lh 1 

^1^, JaLgjJI 4 £j^>- j-jjIj ^Iaj ^ Lc ^£ J — Lc (jui-Jj 

SjjJrU ^ jlt'll 3 Juo « ^.^*» t mi j ^ii i j I Jl^ L*uaLjjj J^Jj .4 — ooxM 

Lu? ilUj Jlla rpaVl 4_j > SLiJI dU>JI l^Ui^I ^1 tt-ujX. j Lst Ll 

\'t\ mjl «4-iBLSjJI 4^JjVI l^jLlXI jj^^oLifl)) SjLo ^4^0 ^-IjC ^jj-i^Lc ^jjtjj 

— ljjLjjj (>a n U ^aj ^^clAjaj U^J>* ■ ^J>d — J^ 3 <:Vj — A c jjo 
IjJjLj 4J j La 4 rtj or 4jljl^*i CjI < Jjj Jl l-ujLj ^Aj^I Jjj . ^ufcj-^cj 

\ or 1 j^j ~-~W 4jLlA cJjUj <JjLojIjlj ^LqJjlII 4_J3 ^ JL^ ^ jjl C«4^Jl 4 j I 

^^LcVl (.^jA> (jL-& 4-liixj .((^Ml ^ jJljcJJ ^LaJjs O >_J 4JLlL>J1 
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>UJI l ii LI 

(j\jLjs\ rt'ill 4 li^LaJI 5^JI jlj-Lal J^Jj La_a i4 j^j^oVl 4j3LdoJI i_-ljI jj*. 

4j$j . ^jJjj^VI jjJjLixIl J5L>- Oj-^lo (>u^L5iJI Sa^JI ^jl jij 4j>.j^la*a 

^ «1 < 11I 3j^aL1o tJjisaJ ^ mi ^jjj LLA j j mi Ij . jj uj L^J ^ist-J ^SLj ^oJ 

^(^Jj Ml* II (JJ-SJI lljlj M» I iM jJ^I J I ^i*J! L_JJ^>. 

I jl LoiL _3 cJ^L^uj La 1j*jj£j) Liajl Lg-Lc ij)t a inj joJ cUltJl 4 j j 1 r I 

t (L^j ^jju V l^y^jio jljwI UJoj ^UjIS L^ 4^j J>aJI jl£ aVL> jl£ 

4jljL>Ji Jlaj La 3<iMifo Jji-oj <r 1 j nij pJjJI e_> J^H*- (jj 4j1 JlJI ^yS Jj-HI (J^Lqj 

^Jl l^lji .n ^jVl L^jJ JLSjj) od; — u>^' J ^lji^4^ H5 Vl 

jJaJjl <^>.j J-liS 4jMi'ij^oJi 4_oJjVl AjjJ^lDI ^^lc. I ■ n j 1 hLj J . ( J jj.a ^ 1 1 

^jjl IjjjLStjl JL^ (^cjfcji^f Laj) ^jJ«aJ L^jLcJ » ui\ &\ l-Sjjuj . *LxC jjud jJL I 

j I 4_pl jjl (j a 3j, 1 11" 1 a 
5LjLfl 4 a. Laj 3jJt-ud LT^->- qj) mi Jjja 1^ 4^a 1 V^t ml ^jJI 

Z 3 ^ « ( *' [ur^>^ « ^n.nl^l UjliiSl Ll IjL^Jjl) 

4U tu'tVl > rti'^a ^IjJI (jl JjVl Jirtnlt ^ C < ^ 1 r> j I ^jl ^ — 
. I^jIj 2 ^ « ^ . U U jK a>I t ^JJ^ ^ <^ ^iii 4JiV <c gj ^Vl 4__)^iJl 

1 JUbj . ^1 n ill w jj" 'j jlaJj (jl jj stjftj i^aJLJl w ^ 4_j (oiULJa 

La ^Jk . 4^ajj ^jj — jJLl c-J 4jL» jJ3jl ^ j — II . ^LaJ 1 J-a |,\ j, i , il^JI 

,4j|ju>JI Juu La ^3 4^jkL^j 

.[ pjv^il] .aUI Jic ^Js S^Sjb <j£ 5JULJ V .jimjTI <U4iL) U£ *^^U1 
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4_«j j! ^ 4 Lil — ill : J—l^Il^ jl J^S * Jj—Sl jl ^3 

j j U"mj t(j^-«-J ^jl^aj j^j, Lst^j frLoijtJI jj .|cLl!I LxcLaIL>J I 3 £-4 

4Jal nMI jiaj ^ys jLj ^Jjl!I jl Ili-A LT l£. jj . ^^L^l^l jL^ iiii>ij ^-AjlSjal 

, SjuL-JI j<n!l .IdUjIj 4JL wJLl ^x-iikLall ^ ciJjl <l-aj il^LLaJ j_ uujSM 

jJLOJ 4 H,,i)fl ^jLjs JJ) ' ^"j jl 4jujj^j j£j j^*-> jje — "4 jl L ^- i (J^* 
IjLA u \c SjM-C .l_)!jJI l-uj_a j_a ^Lcjlnna <— cljJLj 4-4 ljcj j£L La 

eUaj] jl jj>4-j ^1 (^jJj jl ifi+j <j — l^Lj-JIj 2L^U^wVI CjLLqjJI jU 

L-iSoJU J^oQj <j1 - Jll*£ - ^yiSuj lit! CjVLse^o jjo j*-*-* JL*- 4 ^ — S3 
(J-Li Jl>. V (jjftj - 4_lC JL>JI L^L>JI ^3^3-4 j^a (jjfcljJI ^SLj^aVl 

<j-^L>Jl ftljE * - |CfUJ 1 0 - jjl£ lIlJ ^LqJUJI jl ^yjl I j-kjj 

jj^Jl ^lUa ^ <jtciil^ Jlla .4jlj |JjlJI CjI iIU^i^j 3^u^4S>U. I4J rm.il 

lilSLiiiil ljjli^.1 jjjJI ^LJjJI ^aLlma <Lui ^ . jj^lxJl 3 ju^I^JI 

.< rt^i^itl CjLjj^ ^ ^JLui I I mi 1 j jl (^lojVl 4-^5^ jljJl^i djuic 

4 1 *"! i n J 4jul jJI Cjlj^-HJI clJ^ jJl jX. jLl ^Lc sL>ol jL_ujj 

ci-JjJ uJl Ij-A Jl* Jj^JJ . jry*.LJ! f>*^ <— »1^jJL>u (JaLjlI] j_*j t-ol j . nil 

jLlU Lj lm Ljuaic li 4a5 JL^I i".^ jlj t 4j ■ .Xr jjLLi ^1 ^jJj j? 

(jrfl ^Je^JI (jrdjj j^a jl *J*j — »JJ . ^>jjJtlJ! jX. jOjj — lJLL 

4^3»Ijj0 ^3 L^Ij L-uLu-ti j j j •"** ^yj] rtjU^iS ^ ^ j ^ 4 rtj^r i n jl 4 j <a 1 1 J I 3Ljj>J1 

j-<a^l 4jL^J ^* ^ jjju^J,l jl i_£Jj*Aj jl LL ^jl^j . i-ul^ oi_ «j)lt a 

tjn <^><s (jpl^ j-lj 1 1 jl or jjliiij id ^1 til j^jo-K JlLa ^->lj olr 

Ji3- ^ j-l^jj jjj -'•^1 jj-aJI CjI xLjLqj (jr 3 CjjlS J 4 jjLv j_ 

4_LLil1 Sj^ntl jJLuaj 4jI JU C^j I jufc cl)JL>> . filtll (jr l£. ^U^Lol^VI 5jia-u-JI 
S^SLaJI &JJb Ja>uj • j-fJ^ L-j ^H^J lUm (_p3j-Sjl jj-l^LLj jJI jl j j**. jl 

j\j->. jJ^_tj>J I j-OjvLJI j-« jjj-jii^ j^Jj • 4 j i nljjJI j^.lj-11 L4J LL^jo jVI 

^ifcJjlj ( ■ 1 J 1 11 ^1 ^ J ^ I a x^w^JJ . LflJ^C L I j U 1 *r» 1 j-pJ 3 L^jl Ijlj ciJI Jul 
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>liJt V*\l 

jj)U"TLj J^oj £>j £j9 S^jloLLoj j_o*^j I^—IjLv ^jj jjl cA^-^J) J ^ ol Jl3 

j^L^^Jjj^tl jjj . /)L_j9 jJo Jjjo 4jjjI£ IjI Jl>» I CiJl^ Cu ^ojVl jjb 

jjaloJI (jjbill JMi- SjLjv JUt-i 4_tiejjLlll 4^jjlU 0 ju* \Jluslli\ 

jl J 111 I Jj i .,» XjjSJI jjLL £fl>lc CjI j (m< j— «5u ^ iIj 

I jl^j jLCj JLia ... ^1 jia-t^l Smithsonian Magazine 4 U * 

. Ijayajj <Sft <n Lcjj^dj^j 4_L*J,I ^ ill ij I ^Ir 

dJjl — ill 0_£ 4jjj j jJbj Jju>JI j*JUsJ Laiba « JLw ^1 (^rJ^. 

(j-oL>JI (^o^-olJ j Jj^pJl 4 jUr 1 <i i >>1 L7 lJ1 4 j i ..I j i mTI 4 Ju^LllI /^C 

^JJ J — ^ ^^-! Jj^ t>*J 'OdJL^*^ t>* it* cJ-L>»J <>a . < ; < ^i ^JLi 

^uJLoJI JlUJJ L^in>. 1 ^1 JLuaja L^JLlUo I JUj ♦ lIJJ j ^1 Laj t Lq O 5tJ 

(juiJjl 4 j U r 3jufcl nifl ^ V 4ljjG ^ JUj>JI : < 3jLHI 4-cLLl^ 

. 4l«JL3 jjjl JjilstUI ^Ijj 4iUj JLu jqj <fcU]l^ ftUitll ^ Ijuxl j! j-ullj 
La . 4li — ml m, ^^411 4_a^j 4J 1 it o"^^ ,jLi J^l^ ^y^-J (ji^- Itjo-w jj 
4 ml j mil ^^ia 3^>*^ ^jt jjjj L^jli LU lIiJU 4j Jjtjll jjl Lix LLaJU-o 

Li I 

4^>jj l-a^j . I ' "J 4jL>»VI ^Lai^. jLi^ Ju>- 1 jl (jr ^>- »4jJj 

.kSaa^x oLaj)U II jJlA ^jl ^"i^VI ^Lal^ L_9j_t_> Jjbu : Vl^u 

(jLaJ icLaJi L? — ^^j^-loL^J I frlqlt H 4 ljjIj > nil Jjl LlA LT^-ri 

4 j 1 uJJi j (jj^j L4 ' AAjua I Lkj-ijG jj] O 4jj^A ^ j f ji^>Lij 

J jj^l Cj La j) It U ^I^j j-A I — LxIxj La ^jl , < . i^ja^LlL ( _^L>J1 nil 
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OJU ^jl CjLa^laJU ^jl jjjj 4jI Jl»JI JUu Lo dL>ul 4_±3*L-d I mIj cj (j\ 

CjLLI£LLI <J£ J-A ^^dj-oJI I JLA LT^" (_j *I*H ^<w*»- U ^-fljv- La ^jU ^j-lIo^j 

- Jj-flJl flj^ . LAjJaj tj-« 4jI 3 ri\'inr U CjLl^IjbJLI ^£^3 La (jLJuJ 

L^Ju-o Lo tLulfi.1 jjt (*£->Jl (jr^- 1^-* • 1 a ^ 4jl^l JlII JaaJI 

|C-4j^ luG ^jjQ (jl i h T I t J .J TT l^fl L— iL ml ^yA 1 inti I Jufc A TTJ t Jj-dJI 

.^JjlJLi JU" m.VI J-xjVI Lyk. 4_*l$i]l <y3 IjjllitJ jj J^LaUJIj JajlJI 4 m.Ij.q 
j-i-aj O-^J * ^jLgjJI (j, 3 LuJI 4_j uJJLj » u Mill Ly Jt CjLajlaJU (j^J 

4jjIj_>JI 1£Ll^LujJJ ^Lill jjjLiJI Ji* ^^Jl, ^ — «,L-y! lt^- 

(j-tJ w ^j^^ (jjLia ->>>-J £ Lj La LJLc. i<LLa ^ i^Vl — LxJl ^-A 

jj » il II I JUb .3jJaoJI oJ A *1 >u J ai^ ■ ^1 x^l j r i a La II j * luJJ jj^; II 

j-iiJL jLsJJ ^LqJu>.VI frUJJ j\ ilxl 

jj^uiaj^Jl Ju^i£jl 4jl^oL?clJ 4j^oL»oVI 4jlUI jILj-u^/ ^jJUa ^JjLj j- « <"<> I j 

4J JL^o ^3 <K till ^JL^J jJI ^tLLfclJI 43 Iji^ Juaj jL^j 

tThe American Scholar cr S^ J ^^\ cu^LJI SLL^a 43 j-J^i 2006 ^UJI ^ 

* £j*~ ^ • - A 9- j-ud 4jI JL>Jl Julj La to^». a ( j^u>J ji 

4J>L J3LH1 ^ufcjdl 4 antifoundationalism 4j f „L^i 3jlc12 ^ -1 

4 n j fi-w ^jja ^^uLujI LT Ll ^aJoJ (jl 4 t < rtjj I ■ II uiljj Lqj t f ^ ^< ^ 

.jt^ft^Ilj I n ill 1 4ii<i>4 
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dLxj\j jjuoJIj JjkJI ^ LSLvl j-ja^. JjLiJI Lull >aj n_a}L^VI -2 
4jt^n11 L^k- L£j3 L» I jj gj^^II c-J (jjl Ja^jJI LulSLal <y9 jj =tjj 

J j-^j^J ^-CjJI j in! JL^a V t4 4 njn^ «:Ll jL> 4-l-oL>J! 4 j n In < U 
Lt a1a1\ ^flifllf (Jjl ljJI ^jjl L JX. La Ijjj . 4 rtjn«s!l j>JlA Joj& 

JLk^j t^nltl! 4 jKII (jjl a-hII 4q ml p (J7 i2u i Cjr xoLll J<a_9 LilL-A jfL> 

4jl)> 4j ^ n a jj! I jlA ^ it a . j_£ljJl jJti jljJoL J irV^lj Jjuala! c-il^p^l < U ji^ 
JUu LuJ clulJfcJ 4 |cIaJI J^o ^_u£ JL>. ^Jl ^ «4J_>Ij 4-yuiLu/l 3jX.u3 V 

^jLt 4jl JL>JI JUu La c_lLfc_u3 1 4 rtjrT-^n JUjJ .iLuJ^JL L^JjLoJ 

JuLa ^1*J1 < <Ii/> ^j-a ojutt^. (jjS j-A ^IaJLj LudL>» In., mi « (jj im^j )) 

ul L^j <-fla «(j£3jl^ ^1 I^j SjfLiJI djjb ^-xilijj ♦ JjoJo 

. Liajl 4_La La ^1 Ujjj i JLi^Lj JSL) ^jJfcu t cdJj J-a Oaj? ^J] 
c-il m .iVl (jy lAJ aLxia <~< i>iaa JLmu J LLa clj 1jJ3 ^^-ij I J^*^ Lj Jri'^j 

I JlAj , Cj 1 j^jJI I J CjIjJuJI tjji {jr ^ 4jljL?Jl Julj Lo \n\ qVliA 
jjft^j 4_LaIjJ,I j r i£\ l^jjua ^jJj jo. lILLuj ^ jJl 4 ulOJ jjji uJI j-A 

^}[2j>* ^cLlII ^ " i J Vl . 4j^ i » j 1 1 £LJjLj ^jMol^Jt < n mm^I Jjl 4jI^ 4 I hAJJ 

. . . &])) : ^Jj-oj lIU j j r L>J).'JTJ 1 " (jj S^ojjuJI J-laj V 3 J — IL>. 

^Jg 5 CjIjjaj ^j! 3jJL>. 4j JU I 4 njii-w ^1 4jvL>- Ch n\ .« \tt\n 

» jJl 3^^^ S^^J J^'i lt'! J> JU3 J^ J I i n M l ^iiojJI 

.uiU IjiLuj OJLuaJI I JlA (jpja LaLu 4^3 1£" 4jjfcljJI LuLjLia fj] .4aJ3 

Ijl>> dlj LfcjJil ^JjlII c_»j^lv (jl w.^t ...i Lo^j t^Lc ^-^j J j ^ * (jl LJj 

L&jlj OJUC.I Jl^j . 4_l3 i2jj£j9 La I jl L-xJjC. lJl^^x I JlAj . L^jlj ^ j) 1 1 1 1 ^ £ 

Jja^o Lg_> L-flj"it o ^ ^ ir iSr j Cj^L%^4 _i^j>-^J 4jIjjlJI {jA I inn ji iV< < <il I 



90 



pLqIc jl jjfc < Ujtri; i inul J ^cJjlJI 4jUf ^ j^jIj ^1 I4J ^jjjLJLI 

L>, iV 1 3 . ^ jl J_ti^ ^jJjLc Lcj t 4jljL>JI julj La ^-jjI J^Ij 

4jj1 — Liu 4 j m>L^u Sjli^Li 2L£.^j3Juo CJ^Lii^o ~ jLx>* I ^ — Jl>u (jl 

. 1 Tit 1 11 <v 3_5Jl^jo cJlsI jja ^jj-AJ < 4ojLSIjI lZjLd^Jjl^j 4jjjJLa 4^Lc 4_>.^j 
4_ujj^I]| cjLcU^JI {jC 4 jrUl^V! CjI lJjjJI j^a I jj& <j? dU^ JILa 

IjJajJ 1 n^Llj)>j km^j^J)) 3>^' L>^ — <~'J^ 

^jlj I t^lpr tf-Lul ^yS iZjLc.1 £ Jufe ^jjo ^LcLo->» d^jLi LJ7 _lj I 

^1 jj^JI lLLJ3 J^Lclil I Jut. ^ ^j! ^ u mL £ j^-sl jl uJ! I j Initio 
^fr&Jj < Ju£tj J£j ^ju 5 jj — L^JaUla CjLlUj>JI a Ju* *l t Jj* . I — $£>£.5 

1 ^ ft a iZjLcL«l>JI djufc jj J^iil Sjrt <r» .(^uljJ p ^ 1 >t 1 1 jj_<ax.! J Luajl ^_i£Jj 
4 jto-w 4-*^4 *bl <y9 4^jl ill ^jjvVI 4jj iJI CjLcLoukJI j^a JILq 

JlLc L-aSoj La I jlj .udji^uJI I jub iU<»') j-c jJaUl o-^j ^yic j Jl^c_j 

(jjS J 1 11 4jL^ tpLS^I 1 nil ^jjo cO^^ ^1 JJ I j>£. Oj3c_jJ1 jj_i iJL>Jl \jJt 

3j jJI 4_s j t mm jl j^ oj Lo I jui> jjjfc! iJ^L-uj! ^^JjLs djl i_u1j jJI olj^ 

4j>lr I ji LoLl>. (J^Ij ^^Lj^-xaJI fj^B Iojl>-j-jo LIj^ Ij^Sj jl L^ju-tfftj jl^ \ 
ifjyu lJ lLUoj t 4jla^J1 Jl*j La JaUo ^Jl ^Ljj8 j eUUH 

jry>. ^lillj . 4 j ^i^La LLl^l3 ^Ir j^jj Lgjl£ LJJ jJuj 1 ^j! J j 

. j^lLiitj ^$Jp3 pLoIaJI j^t_> 1 ^ ti I Gj I^Sjju e.[±uu\ lJu-^j jjJjL*J 
j£Jj i4_j_I! (^jjfialll JJijjI ^1 1 H c_jj|^>- jja jj>- I c_uL>. 1 jl cllLijbj 

. 4!il Jl>JI JL&j La £jj ^Lojw dL>o frl glaJI cJa Ju Jl^J ^ Ijjj 4 I 

jjA*-a jU I — lm jl 4-Lol_*^a jjj j^a Jj^lj 

. I Jljw 4-JLl C 1 
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eSj^tJ <jl 4j^3J La t4j| JL>JI J *_> La^a c_ljL>J1 ! JL^j 4jLjlII J til 

: JjJl>JI j ^ y> O^J ^ J* ~ r J ^*3*fJ CjUbAjuaJl (j^> I JJlc :4_L=lj — ulJ 

4j^l£La t±*JfajJI 4_Sjj (jl iln^l'tj .«4jIj!j£J! 4_lj jLaJJ ^j^o ,J_jjLj j ~r') 
. SjJaL-u 3l£^L*_4 £>^aj «tj"J"'Uj (j-oj In 11 4jIjl>JI JUu La l_ijJ — i-uLj 

*L^3 fdLc <-flj-cl V j^it 4 rjjn-tU j^jlj . JLw 0 t'l^mH l^jla Ijljo. 

t Social Text m-imCi JL— >ij^» m,I 4jIjj>JI jju La j£a Laj^Loj 

jJ^l VLLa Jl£jj_u Lcj i U a JLiil jjf Jlajj . L^^Aj ( : i \ ^^U! (j-Aj 

4 rtjT < r> ^1 4J <-"jtj «4ajaL5iJI pi MiljjJI *L^]a ^JLc l_jjL>iJ)) 4j^a-*x. 

JlSj ,„ <>Liij . Lingua Franca « 1£>!jJs !j*iJ)> 4nj^.r> ^ 3 ,n«ilLa 

ljux 3jUj ui C*jI£ 4 i^TI Jjl . 4£ JL> 4 Kj^aVl jjt I jub 4 ILLa 

LaI Jl>. La i 1 3*i * 1 ^ 1 t" <jL!uja 4 i mi") ^ ^jIj^9 ^JLl! JLLa L;r Ll l^Jj irt-sl 

.^a^JLa Lt 1a» m^I 4_!jJ"u Lao^ jl£ Ijl Lax. Jlj-i-JI ^jjj JL5JLI jJ^j 
^jjJ^a J-tj3 Jj ^— A dj-aLiU dJLA ( u i ^I^C J^o (jT lLfc jl La tj—ZJj 
p{j i ii n it I jli-iij ^jl ^ Vjlj . L^jj-aXJu ^jjaj < - a U K"\ JLi — 4 A^ t r t 

^^M i n't l ^JL^ o^-P — 

c ^JLc (JLoI! I jjlojju ^cJ I jU : JLlil Jj; — ^^^ic -pfl . I jjLuu 
(Jr i9 — 4 miiti ^jub Cj JL^Ij a p 5j ^1 vVnnl <;L-ul » 4_jV Jl^a^u ^jL . 

JUu JlIIJI jjt ^bj t 0 J-A^atll Ji-lj Jul lJI ^IjJI - L_flLLaJtl Sbl^i 

* I jLv. 1 Jl>-L» 0 Jl>. Lj jjLj ^jJL>. 4ILoj_j ^ji Jl>J I 
I 4j|jj>J! La ^j^na ^jV Liillij i-JI Jui5 IjLA^ 

^jja ^Ml ^j-u ■ -j" ^1 ju ljJU£. Ijl^f ^jLb LdJjuj i^j! 

. ^^IjjJI l ~- • A 5 ^ . ..M ^tt 4JL3 La J^LI ^jal IjJj! j j 1 1 j^oJi 

j-J^a.) Jji^ JllLal ^j-a < jj^^rt4 l1)VL>.J ^ < u \ La Ij^i^ Luajl ^^jJI O^-'J 
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^j-d L>l JU-OJ V CjLuL_j-ujV1j ^J-UJI (j^J 4-IibljJI 3 J gJI j)l 0j£l j jJL>Jlj 

<jJj£iX1 ^1 f>JJl (jjl U*— ^ tA*^ L>* C^J^ — ^ '"^ J 

^ JL3-! j} . OJ JL>JI ^jinfl'11 I JLA jyC ^"nljj^uJl (j-LJjl JL>JI JlJU {J*-±*\ rn'tVI 

gjli. V ot» y> ^IjlJI juu e^Vl i Sit! ^ 4^UVl jlSaVl 

(^1 Jjln-'if <-jIj i«nll (-j^LuiVf jjU jljiajj u '* a . «<j-aJJl 

4-uDlitJ 1 JLA li-iJJtJ (jlj i^l^Jl I JlA t j£. jj In i ii a j-A La itnifa jl^ill j-A 

. Iflir o£ lujj cJlIJI! IfljnVj ^1 ^IjjfcVl j tUljLstjVI j^c lJs il£J1 

(jl j m t t-JjLtejJI *lj^>»j J-A La ^ISL>-I jl m^-V J j i Mill (j\ j) JjJ »1 glxJI j>£Jj 

.Jl^^-Vl lj-t-ul jLi L-tJj-Cj i^^jj-ill j i nn>? ^ylc. ^juojJLLj 4jLu3 

d)ULSLll Jl* (jja 1 Lo jlSjJ Ijl *c 4 a, lifcj 1 JU cjLoKJI (jl LLlj ^j 
^homophobic 4-Jill ^t_d^itj LLux-a dj^aJuc L >^i }U*j 4^Lo o^u! 

SjLjlj JiuJ jl . 4 iUH ^Lal oLajl u \c 4jjJL£ ^j-Aj 4-tfjj j! ^IjJl <jjLi-£> ^jl 
t4ijl^ ^jiC 4 1 tfi°i lTuCj 4_i^.Lus 4j (jln ij jl JjJfc ^ J ^ olr ^cj ^ I jl (J^>-l 

c-ul 4J>- JLvl 4jl^IjJI 4 nj ii-sl I ^JUb j 1 " . 4jIoj Jta-a cuj a I ( *" ■ jj j j)l 4ulcj 

jl ^jJL>JI J .^IaJLj (jdiljill ja£ j-ptJ La l^j"^ ^jJI ^^lill cdji mil 

<jj tn r 1 (3 1 tVt I ^ 3j^£ (jLiliJ i_ 1 V Lua jl y>- (jULLc ■ *i j" -"j ^j I jL^V Lj 

• ^ oj 0^ (j\2jJ-uo \ is> Vjl i"ijl Lwj^ej La 4j^-j>o jf 

4jj^aJLoj jpd 4ji^V CuJ 4J 4^^Lc V ^cj_i 4_uoLv 3L^.L>J»I j I dilli ' ■ » j 

jl ^ • j ■ U 1 1 ^aj^ Ay** r.. aX.* 3LvL>Jl I jJvG V ! Jl^Jj ict^j&jJJ 4j^>>jJojj 
jl LiLp* I O Jlj^j Jl3j9 ^ < « ill 4 1 3 t < JlLa p^fi a ^-JiJ g. 1 1 11 jl IjJaj -Jj-3j 

! Jul jl In ) 4^^jj » 4 j r^n^c ili I j^q ^jj gfcjjj CjL^kIjII £~L£ jj U"n 

.(iaJL*J V La LJL^J iuJJjeJ Vf 0 t iij La 
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<>kit tan 

Jjl3 j T< j In ui CjI o K 11 ^Ir 4jI Jl>JI JUlj 1 a j-^j^ ID j ,_lu2j^ 

4jljU>Jl JUu L^^I^^^SLj La gJLL>1 gr^w ^1 . f L-^ltll 
p lV< j a mi i l^olr I ^fcj) <<uj\ ^Jl 1£LuK j a jl 4 j i mill Jjjs 

(j! ^ jJjj !il 4 isLUI — L^uJ^a ^ *L^iJI p jya 

£ jufc l^ipi ^pJl 4j%jIjJ1 4 jLLLaJl CjI nKTl i ^yi Liaxj ^3jju ^—jiJJIl 

^ £j — ell (j^3-J . lfl*H (j^llftj V - JJUJ La ^rix. - ^iSLJj iCjVLtil 
OjIj Lcj CjLU£ ^jjb Sjjlj — II 4j<iU)l CjI <iK1I (jl cJi j^l £».|jJJ <i i rVt 

. |UaJ1 ^Ijjj <"i ml Lr ijl jl * LT A4Sa ^jLaJI ^ — ujj VI ^>.j! 

cjt^ jj-i *J I jla Jla 4 cdJj iSaL^VLi ij—Jajf <j5 jbjlj 

4jolr 4 l*jIjJ o^J^- UWJ l£->L*JI ^jJolj^U 4j^UII 4jJjVl oLajUU j^l 

^3 iJ^JI <J£ Lil ^ — J <j-«J « jrl lAinV'fl jr\^4Jjl^l ( j c Ijj i^«w t— £ JL^J mJ 

^ Lo pj*j ^KHI (jf $Jt p V«l jSJl LSLulSLtl 4njntfl 4^n ...Irtll CjWjJI 
La d * - *o jlj^usl ^jp9 'cJ^J 4X. i'iT <>>jt L*£j .^ul^SLlI ISLjjK j a 

I 1 uJ 1 11 G 1 4 j 1 1 r> <Zj\*C jj^Djjz itu jLJtil ^jjlftjja I ^-Ll 4jI Ju>Jl J *_! 

^j-C j^Ajejtj frLgJjtJI (Jajej jjl 4jLii jjjo t4jatjlj 4 j 1 1 i Ti^ I CjU 

juj t^j-LijaLflj Sjjb L puju Lijl jj cl I jigJj * I jL>. I jl>»Lo p a. v^I 

JLlcJ ^1 *4_ibL^LJI olj^jJLl ^jjJj Oi JLftj y ch 9 f*-* *>i' — «-UJI <j' 

. 4_ijL-ajy I oL-yljjJI l-jLsc-i^dI 4j Lo Jjaj pj q\ 



3^11 JLuJ^U^Wt^LJjVl J^)UXI 

IjJaiw Jal 4jI jl>JI Jl*j La ^ d ■ JiB L^U-Lua ^^1 3j^JI ^Ila ^j? l-i m^t 

l^^^ldllj^ 
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Lr J-u\ i n~*-\ 1 <i/4 <Jj^j jj>»I l-aj — u* 4-ajj , (jrl^jL>Jl ^j-a jr\i>-LjJI 

j < i a ij\ ^o-i^D^Jl J£ Latjusl^ ^ JJLiJ o^Jj • 4 Lo.lt !1 ^vLl! ^ya 

• j^aoJI ^jW~ II 

a^>. ^[c \ m nj ^ j U m ^JL>JI ^ 0 j Will In i II <jl j-Aj 1 Lfljj 1 u 4o1j3 La 
S^gJI jLu; Jjv 1 £^a LIjjj 1 u<n J)W"m 1 oj^ — 1 V rt"if t ^Jj I Jlij 1 Lfcj j j t"t Lr L*J I 

^1 .4JjL*JU {J* c-^L>JI ljufc L> -aitJ 1 rt/q I !lCu ^sJ LUj* — 4 oSLSiJI 

ZLJjVl l^jUJLI ^jfi ...a uT*' ,A is' *UWJI .Ujtt* L ^J& ^j! V 

4_tdUJl lLH ijl l^JI Ji^nll ^ l^i L ^A\ cj! — l^IjjJI jlaLu 4^LSiJI 

CiLab La |j) 4 cd_Jj Jji i (jr £\ J-u *4 joWII <JjVl l^jI alL 

^j_a I^j-l^ IjJLS t^Lae-u i OjnTn n" lull »l glr JL>-) u <\ jWtll ^ 1 In ) 1 1 

Jl^La . ^jLuujJ (jLii ^1 o'-wVi i\ oir j CjL^jLuu^I 4 1^ 1 u-ujJuJI 
4J5U c_oVl JjO j j ^ jJL4 ^iloj i-Sj-L^i r l^j J^l Ij ji^ H^L (j\ udJj 

^JLc ^j-a j j 1^ jJu9 (^k- £-1^ u-dj-i-u cLajSUI fdLc Ij^j t^LoiwVI ^cJLc Ji>a 

4^uoL>JI CjI t-ylj jJI J ojSj^ (jrt'rTi Lo JLklj * La I jl 4jI lm La (j^lfi- 

^ftjL>oj j^JjLu^ »1 g WH 1 1 j! < u gfcju <-£juu* t 4_L5L2jJI <jJjV1 LijixlL 

.4jl^L>JI «-j^LU ^ya r. 

4-L^d ^puQ iuiUj ^ ^ 4£.j^ja ^* ■ 4_^j j (4-LC.La^dfeVt — WJI ^1 
I^jjlaaJI aJJb fj\ (—uj . I— .jILLajl 4 0 i^Lc ^jujjj ^jl ^j^i H 
^JUb (jl 1 a! t ys \S\ l_jLj ^jja Jj ^ ij - 1 ' ■ * "tl IjLA JiLa ^Jl I ^ , ,,\ , .A ^Ja J-^-jJ 

ft (JT -^ V i^jJ^I SjLc ^ Jj-ojj .4 uljjJI ijJ-lLxa ^3 4juI j 4& ill 

ft loir 4 t 1 1 <n I 4-xcl o'^wVI ^jIaJIj lZjLljLcjuJ^/I ^Jjlj ^3 ^ ^-jLu L-oL>. 

.^jJ^-VI JtUjjjIjJI ^ ^1 ^jjJ J jrt" mi l u i t . V fflrt a. 
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<>fcll 1111 

Jjl ^UiiJI (^Jl 4 m.hIL ^cLlJI ^cLu ^ IjLo Sii^l uil\ 4 j Mr ^ 

.^IjJI ^1 h;TI SjujJI 4_*Jii*JI 3 Hi ^<J iliJI — * (j! \ <)! <jt 
oVLatA o r i^l" LI (jSs cjIjIj^ jl ju-oJ p^jlr ^tuljj cuj_>- j_^oe_II ^1 

4_^9 ^jjU**! > ^jJjJ (jl J^>^ (j' ^ ^ ' rtj^'^ 4 Ifljlr I j) 1 1 Uj 4 

Jlo L^jLu Ut^oU^j jjL?clj V jUaJI ^ jLu^>. J£ jl^ I jl ijIjjVI 

.«101 Lj>»^J^-ijw >) ^-.-uLi 

LlAj * LlA 4-j| < ^ i i n'vlj * 4 j <il t !l 4JjVI L_3jLftII Ifljn ^pJI uijltgll 
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5 



JU^I jib jIa>j 

y£i)\ 4— jL^UI ^ l_9 >— ±J . 4 — ^ 

v* 2 *^ «j' a' ^ rT° L Ti' 

J^i Jlc orj—SVI jro Jjl r,\,\ cJiLLoJI .^ioJi u^, ji*; ^ 

<UjU. Jx-^L^ J y 111* 1 

(jj^b jSjjj . Ja^JLi ^jl^fl lULlA * U^in jjjj .-,l/ r ^ 
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,•1*11 till 

^JLc ^Jl La jJb I JLA JaJj • 4jlInLj <L^>j jj£l L$Ja£ j"U J_4J>o 

i Lt I jJb j^JI » : J ^-flj ( jr !iJI 4 t j 1 1 1 1 4 j jLj»j u mij^aJI Lx^^aJ^aujJI 

. « j-5tJ ^JaJ I La I 

jLiiJIj ^JUJI j^, jl a!s^M ^ya SuU 111 3jj-*-aJI jl ^ m^jII ^ ZA\ j 

^UU LjGj^a i>ljj jl <4 — ojLJ tiLL^ ^JLJI :^LJI ^till ^^k, jj£j 

JuJl n" IL » M i ii ^"(4 j-k. j^5tl* jLliJI I o mi t^nUifl l_> <-uLi i±j JLstjjj 

I jjj . 'j"" 3 tl^ N ,Ua (jljjVl jJL j_a 4jjjj-u jliej V t 4 K miJ 4 i tola 

V I JLA J LS 4_i*^ljJI SLpJI ^ SjaJut* JoUjVl aJUb J I f—ai^J! jl£ 

(J^dUnJI jjIojjlII j^a jl i n^llj j-l^j"i ii a J I j-A ^^Ja ^ Jl^ I jl JlJjIj 

j^C «4j3^JUI 4Jj0jtil)) ^-uiLUI jl (1) ifVJfjil ^yftJjUJI £l isUj^L 
j! jl*j (*1*U ^3 j*>\£ jl (2) t^^LJI ^ ^ j_aj Lub I4J jl£ Jl a ^t l 

J£ JL*>. jLij ^UJI m.I I ^jlI ^UjJI ^xolJI ji.i-sj LLo-c jjjj 

^LaLc (j^SL) jl CjVLkJI ^^aju j£L*JJ J J * jruLiill JLoX. Ij 4 « ji U 1 1 (j 4 

■ U V* -JILqj V JLa->JI ^Ic j} SjLju J2xJ j I . 1 11 n't f j*ul inl! I JL£.L-iua 

4-LxdtJI 4_J/V! i_3jLftII ^1 ^_9jLlJLI .U«'> jl Jj .^LJI j_a U^>» l*jjv 

. Lgjl j 4-Jj oj \ ^ II (j^o La^a LjL^ L-^jI jjfc (J^a-» jl j^ 

(jl - JUj>JI ^^A>a» jL JjLill JjVl ^"^U jl LLa^jlJL» j— 

La JLjw ^Jl Lj^c. JJ-jj JL3 ((^JjlII cr l^. ^Lt>.J (j^ij! - 4 jJL^j>JI j-uLtJLI 

Ij-jj^ j? I^3jX. I jl 4 ulubjJI ^innl La <*&\ • C^J J ^ cr^ 

^Lal^La Uj^w t»jl i")r L JLq-^JI j^L j_a3 Jirtlj ^1 <vlr — l-uj jl j^ <ij La 
4 mi <t> jjl 0 JlA jju^a jt J I t^aL>Jl ^ ^" tt j <a ^a ljL>.ljj 

V La ^Jfcj i^jLJI (jLa-C I (^,-9 <j^jLj 4_lLa£. 4_JLij>JI j-jjLlLI ^\ iVmJ jl 

.4^eUJI LlljjLv I ^ II JjL^J LajU£. Ijul chj Jj=t_j 

^l^l^piil jl^ JLiJj 

(^ixaj jl Lillli JllLa ^j-ullJI jj-ill (JM->- 4 j » m'iLujmJI 4^j.j>JI ^jl 

^jj rrt Lr ic LujJiS j-«JL) jl LLaX. jSLaJ 4_lo.U J I L^jLtll jf ^X.j ^Ijji — *UI 
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Jul m nil i jj) t mi 1 1 1 JlA JlLa <?jjL-u Lu^lj j I LuLi uj^a jl L>uj9 ^Ljv 

Jjjsl £)! <rj ^jla i <jl j^jU" 1 if I V <Sj-*j 1 <» a j j *m i < uj 3 j^_>.j^ 

Jjfc Jj 1 LdjLc (ji ^jX. fr^, mi JUul ^cltJI (jt JL^t V_flj-t-uJ . \$\C in mi 

J^jtiJ l$JJ 4^b- ^ jjtj ^1 L^j! j l-BjUII I jjju>J ^ i^JUli ^Uj^JI 

<— 3jLaJU L&I m 0 i ■! ^yjJI ^-SjLsJ.1 .U gj er^J ^ ijj-uiljj u*-La ^ (jM-iialj^ 

^yjJI 3jm^Lj-U 3_LcL_ui.l ^jx. CjI rtjltlU jntii 4 t m^UII j*ILi.t IjmJw I 

. 4 j < A 1 1 4jL_x Lull I CjL-ujLJL LfcLaJLflJ ^jl Ll>»jJj i^"iHj ^ 1 t.H 

l-+c^[£ ^IjLia < ^ j SJI 3j^L> ^pL^. ^ j 4 w *"«} <■ » J"** j . olj jj 

J I — (Jj-U^Lfllll i U iVt 1 1 {j\ {J ^L£. Lu L-uJ J-J uuJl J^Q (j! JlAI lii^JJ 

jlaj ^3 jJUj La ^Jbj i^jjat^JI t-Jja V jpu £jj-uaJI - < . mill J I ^ 

4_p-U ^j_-o JL>«jj . 4->. jL-u 3juJL>» 4jjLa L^jV t4ojlj iSiaJI 0 w« Ljj-lo 

JlLa - jljjojljVI ^ 4j3jJLo jjr 4ji>»ljj 4_j_*J JlaLII (^J-jI (J^i*- 1 

JUjJ jJJ-Sj ^1 Jlox9! - jJJjiJI ^ i-uLj 4j9j^jiII J^L>Jl fO^' 4-jJ 

^£11 (— SjLjJLI jjr-A Lo 4jjiLv I" 1 11 j l^j mi \ 1 4 i_uAj (Jl^jJU (jr^~ ^ 

. 4jj__<_yj jlj I <aj^ VLc->- ' " ^ j 4-Llo->JI ^yja (j\ JL>JI j-aljj 

oilj 3 <?Jvg3 i3 JljjljJI 3j-3til 4^Ji£.j j^iLJI (JJj-J :^olsl^ JL^_>JI I JUb ^iaJUJ 
t LjI ut ^3 <i r I ,JLjj>J I ^jjo ^jj ^j^i kL> J gfc^JI Juj I ^^yjj I Juj . jSLa JL*3« I *>^I 

,JLqJ>JI ^jX. lUJ>"! (jl JUjI ^^J-ul LoLcJ 4j| jj LstjUdlj jJ-ufJ JL^>- 

■ 3jJ.tl jKi>U ^^LI! 
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. ((^tj jlrill jjjLlII )) 4 ni-f i<-> &J-±& Cj!j_L_u LgijLj^ J-i-olj ^^Ij t«dLx>Jl 
jlj-UL 4j! j ^ L-i — ££j (^jJI ^(j^ia^i o' ^ J^Jj LfciiU^ ->L>' 

j&\ 3 V}Uj VU> >£l Uiai ^ J£_» ury m.II Cy^L* jjj* 

^ itt^jVl 4 uiJLoil 4jjJaUi» 1684 |»LjJI cJJl LqJUX, O—uj-u 

:2LJbJI SjLulJI 

SjuJlc Cj\jj* e>l\Jb 4jjLi£. I j miiI^I ^jj^jii^ jl ^j-a ^c.jJl (jr l£. j . jj__LajJI 

iii mi j-^-^JJ . IflJl *y (^JLl 1 i iMiiitj 4j*lf 4jjJcij (^Ic ^SL^kJI ^jLSLaVLi 

^ 4_)LilI 4it 4\tr>\lA 5j£LaJ! <jf jJal j ^Jl i Lajl Oj^J tci JLsJl 

^yi^. (J^jLj < > fr Lfciw Jl j — -iA jJaj ^yS 3jl <"rj 4_jj^c JJLp 1 ^ < j > * L^Jj 

4_4iL*JI 4^j m-Ll I 4^j^Jaj ^j*"- .^..jl Cjj_jJ| ^j^l l^-*" ^->! 3>*j . ^ -Ul a 

j mm 11 n"j ^LSjjId t^L-ul j-j.t"! Uiix 4jjJaJjl OJu 1916 ^UJI 
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ot.h-J.j .(u>2JI Sj.nV.'i.fuJ 1999 r Ulj, fl ,,..o31 
jJaj tfua jiijj V ^jjl <jj— ^ -^p-j-I' u^ali ui^' oy — 

L7 UI 4*j <Ufl (j^jl j£ ^ (^^wjJll jLLd^M t^jijoir l^ 3 * iO — kill 

tj^Sj*! ( j£L*JU JLp-jJI <j$£jM o! i£>*^ SjLaj j! . jla! Mill L^jju 

tjl^Vl ^Ijjf lii'i i n't ^jl Lil a i <ij 4jV Jj f36* A I JufcJ 

0 r>V .» £>i£l tjl <i->J^ lij dJJj Jlla . L^a L%J <jl jSLoj u "II 4 — gLaJU 

i_iijjjJ1 U )^ ^j>o ^yja 4-l^.La ( j-ul jja ^JLc L^uia lJi miVCj Aj^laj La 

4 j i i fir II I JLj_4 ^jLs < L ^DjVl < L^jju (^jJI ^^ut^JI 4 n h V a j 

cdjjcjj LLLc Ld j i ii nj ,j ! 4 1 1 (j^j-I uoj uuJl tl£Lll ^p^aj jjL) 

^j; • iuJI lJUA b i ul Ijl£Laj rj i ZaJI L_jjLflj CjLcj uJ *.Li-iii^/l 4jj3 
JL>JI ljufc t ^cJUJI 4j^UH LujJaj ^jX. U^SLdJ 4jjJl>- 4 *^-l>A 

. L\^> ^UVl I Jul! <jK U l^i 
Ciljki. Li^ljj JjVl J^JI^J Ujul lij L^V^Uj.^UIl LLaUj 
^JUJI J j-Lfl 0 1 « m"j <jl 4-j? LjJ (jg fu t ii u oltll j-^-<II 

(4oj 1 4i < 1 1 fj] ^ tj >lnj ,<j^3eillj 41^^111 ^lr LfcjLi>.l ^j-b 

.4 tj iUll j_>a *_LL>JLl ^yic I4J <Xj ^ JbV i^j^I 4 j olr 3j£L^ {^1 ^jl ii 

3 JJ 1 ' * I 0 K ) i^jjJU \l±Jk> (JjLb tOljl jlVVI <9JL_A (jr b 1 I jlj 

^Lajjj ^jjJLfc .^yJ » Cr ^. ^liaj^JI I — o^y^oJI (<JLc ^ 

ijy SLI tj-=tJJ . « £3 1 J Lfcj^o J U»L>^ f 4 Li 4_j^Joj f. I jl Llj |» ^1 m^A 

J-sX, ^yJI I j 1 ^ a ^^JL^-f 4jj^Jaj i yCuZilj] j 0L1 (j I Julj ujJl>. La ^^rt ) 

jl m-^I ^jSLcj t rtj^ tj-4-jlj uliJL>«jf *4 l^iflill 0 JlA V ir 5 j j 1 ^ 4^1 U t\l 

4 Ijl II < Z » I j 5 a II i^LL I ijjjAJ <jl ^jLdJI ^j^a ^^-jlj • 4j^lr> >ll ^JLA 

,4j iioLkJI <U»1aJI iJjVl 
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4£LLcj Lq I o i j i t^jl^J j^i^ > ^j-i-u (j-tijJ jjLDLi I jjj < La 4 jl or 4jSj t" i n*i 
jj 4j! ^j^dIjj . jJfc-I fr^j-ii *4j — i <i o m» <Lc\ — lm l£| i4Jj^o ^yajJI ^j-uLaJ 

l j^o ^ciijJI ^yl^. lP 3 * od>^*-^' clr^i cjLfl^Ll>-l c jx. <— ^ — tlSLJI til! ^ — i^cb 

Cjljl 4*i^i I JlC 1 oj'q (4 Mid i jjfc <_Ja_3jJJ JLdJj . djLa^Llvl Jj^-J 

,^jJ1 ^ j i ,i j M (jjSUij ^JjLojl ^^JajjJl ^JLaJ! itiu^. ^ya i Jlaj L*-jJ9 Sjj^JLa 

>LJ5 JjVl (jl£JLI .i^lill cjIjjVI j— j>Io ^ LdU3 4^.Xlj 

tuiJI £>£J »^j.Vi^4jj inn* fj£. Ijjje^C. (O^J&Llj t ->>d£. c-iljUtr»VI 

Lilii I jjj . j^j u**iUI <_d — il£L) c-^^JI Jjl^cU JjjlaJI j^i^- 4jl3J CjLA 

I JUb ( a • 1 j j Ull ^cJla uajfl ^JJ A 1 - uJ V el ol t II {j\ jj a dl lJu-ojJI 

lJj_u3jJ retrodiction ^L>Jj! ^Lj ^j^jVnnj Jj 4 cjI jl^>U ^lnJI 

L^Lv ! ^£L) (< jjLmJI ^5 1 fll"*- ^ . 4i£i uu^a 4-l3 tj£**\ v 

Jjl Ur uiiLs ui^J tjl tljLA j^o i I t tXl^ JJLjlJJ ,3jUJL>. 4j^tij frjjuo ^ fl 

ejrnll Jl SUaLJl 4ji,,,;H CjLJj 

M^i^ clI^>o 4jL£j j^Jaj jJbuaJLl (jpa I Jl^J f-ar *m l-Sj-i-u 1 u a jLia 

3 Jj^w^o ^jiiq ."if! jSlj jJ Ljj^-> *^ l - n -^- > jJ^-all I JL^j 4jjLaJLLj 

JLlC ^J>»J « Jju9 m£j^> Jl uU V 3jLc Li_J 1 ^ ♦ j 1 U J ,jl mil jl ^yl^. 

1919 ^LaJI 4_!>l j^jijj . jini miTI frjoia 4_jL*-3tJ jl ijmq mi! I 6 ^3J~ A 
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pLj tiJI j^j) in"l il£ Aoaj ij^fuuJ^ j^j] ^LLaj^-JI lillflJl fdlx jl 3 

( _ r jj_iJl ^idLUI 4_!Liis < i j i <r<j^j 3^j^j>. j-Aj i-aj im> 4JL>- ^ LSI ^^Ja 

^j^Lcl \S-^3 • t>~ LlIj Ly lJI 4_LLU1 £oj ljUJL>u cJi . LJflJjJsSf 

pkrVl ^UJI (OaJI ^ nr>jl ^ry ^1 4^l£*j ^Lojj^I jJI * j A 

„jt^j IknWa ^^Jl (jy i^ JIJjV Aj] ( rtnu<i jl 4 ajJL j^ljJI ^ jjt^ii) 

^LiJ (3jJ Lr^" ^ (jO uujI ^jl S^AJ {j \ ^n^j^ . 4 jI£L11 

jjjud (- < j-v ^Jj i i i-w 4-usJjjlxj CjLlaLsJI CjLJ£ CjLjSLo ^1 InViLt 

. (j>>j^ crpJ^J ^J^>» <Sj^a 

j^liujl jjl i J irnnfl I Jut) ^^jS j-tlaj^i £-a Jj < iTn La >4ii nLULl jJL^j j^jlj 
:^L^>J1 CjL^Ljj Li^Uc^a 4j12jU-oI ^ jni i ^La I 4jal mm^I 

^L^jjI ^Lu *jj^Lj JjJj 1919 *JI Jjl?tj LLjjJ \a <aj 

l^LU ^ ^jSLi I jjb ^tjjU^ . Ujkf. Ij^ia *retrodiction 

<jja ^CjJl ^ic 4_jjJaJjLj Cr 4uUJI j^l*JLI L4i LaLc 40 ^JLa ^ Ll 4 j| 

^ ^iuj (J^-SJI ^>^0JJ . L^JL^>- fr Lgjj Jl <jl ^1 Ijiaj L^J ^jl uuil 

^yjb Vj^a L^j ^mJ uilU ^LJjlJI Jjt^ 4_jj, In ill JLqjw (j! ^ j LaJL I 

4_JjUSjVI Oj Ml 511 Cjl^jjfcJ ^clc ^ Mll,l (jyl^- j^J LoJU£. ^jj^ Ml til O^-SJ! 

cjL^Llj j j 4 in I UjjJ^j J %j II j opiate tectonics 

L^jLua^LiJ ( jy lc Sj^Lc < JJLstja jjfcj ^ ^ J 0 > 4j^ h ill K~\ ^cJ .^pajSfl 

L;r Jjtj! ^ cjL^^til ^ JMlaL ZGLu ,..VI 4JUJ1 

3j Mirtll CjIj-jju ^lc. 4JL>- ^jl J^jt -ijlj .(jjJ mi ^ini J^L>- 5jU JL>Jl 
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jUaJI J-4£. c_)^L^V 4jUo> 4JU. ^^£3 (4_^y,dll ol^-iilJ!) 4^jVl 

^jVl ^ JjUJI jl£ jl .4 n M.ill 4JU. ^j-_4» ^oijtJI u-j^I ,„t ^1 j^lj 

ii-ojlj cjLcLlajl ^jLaJ! l£jJ jJjJI ^oJ (jr ijl ^ cr L^ ^ "^j 

CjIjL^VI (j^o JljJ^o 3j ji^Vl SjJLijl J^L^ 4jI < rt.nVvl <j1 LaijJ J — :wl 

JliU . JlooJI < j-« O-jj-XJ ("tjl^^j c!jLJj>o lr> ill ("i nrt-wj i4^aLt_J1 4 j t m i!l 

^1 LaJlSj L^-jJj i-i rirt^ {jjj jtaJI tjj^JI CjL-Li — m»> ^ya 4jI ciJJj 

/^j ^ lLoj i i Til jJI ( nj« i^U j, 1 nil Jjc-i-uj ^jl 4jt>o \ < t U" lm\ m£ jJi Jl>JI 

-(j^jVl jLkl ^ Lr i^i! L3 — II a±yLj^> JL>. — j, ^ 4^LLajl 

J< ^ ^V, m.j ( * } GPS ^Ldl a*OUl j*U^ ijt ju>J. fjJI 
^III orbiting clocks 2b) I jJLI ^jLcL_J1 i,v;i 4 n,.,l1l cjVjL** ^jLc j 

.SUti UflJI ^JLc AjjJiiJI pJlx. £pa ^^dUI u>aJI 

La l^-u^ 4jU til ^jLp- Jl jJo ^^ul j £jdLi ^jJl>. . L$u3 ^ I U^wl 

*4uuJLa]I m^jjISLJI ^>Li3l Jl* 4_liLa ^1 ^ ^ j) U 1 1 1 ^ laUI J^u' 

jLi-uall 4 Mrtll J « 4j lA±m 4 uaj ^^Jcj ^jJI ^L-iJI c-fl^JU ^jLUI J aJj 

. o'i a ^^Lt-u J^aLv ^j^s ^j-l-u I I ^yl^. Ij-LAjjjJ 4jjJba ^Jj IjJl3j jJI 

^1 jJwVI Juu JUwIjJI (jj J o ij IjIj mi i^j^Jla (l^ mill 4^j^LaJLj 4 JL>OJ 

id , Ur ^1 Ij I ^jj Jufljjjj ^ 1 t i U 4jjL^>Q SjLiC cr^) ' " ' 1 ' " A J m'"*- 

llA JL^jl J\ ^\ j4>. 4_ij uJI Jlo In hi JL^o ljUJL>J I^U ^ 

JU-^ j\ . 4 lin-w j±JI t_3JU l^Lvl ^ mJ^j ^1 L$3l j c-jL t^>U tiilj (jl 



11 ^LV>Ji 4^,»v. .„i ^ >a .Global Positioning System ^LUi <^>Ui (*) 

.[ij^>J.l] .jcJUJI oL-^^IIj jl^JaVl l^A_LTr"i...j i^Ucxa a 4jjL1 4jsJL>- ^UaJjl ^9 
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JUtl'f* install 

t jjti^ . L^j CjIjlj — l^oj JJ^J L^Jp 9 60 4 — Jplj 

i i tifJJ .^jiirtiU i _ 7 J3 jjj-l-uJI Ojlajj 4lj<i^> 41j1 q"i II CjLqj In i U Jl>o 

*ljj£LII ^yJJ 4_Lo jJoij i^jJl J-^jII >k-^1 c>^*J JjLaiJl J 3 1 l-ojVI 

JjLoj L;r 3 1 n < h" a CjCt titLI JllC (jjSJI JL>o I . SjUX-JI Sj^cJLI c-^Ij^ 

CjLjJcij JiLa ^ LfcjLa ml ^j-ojj - £_>LaU Sj-p-Vl 4 tjiUll £jC 4jjfcljJl 
^jla^j-flj - jljj^fl 4 j j Irt i j mi J£ CjIjjJajj i Jl>.jJII JLatil 

cdJ j j-fC-J II 4-Ljt t!uJI Jjjo (j*a *Lj l-Sjjlj < nj*s 4_J9 V {jj^ 

4 tj iUH (jj^J (jl l"i i ii j MjLoj (jlajJldJ j^oS/l jJslj L^jl . CjLcc^ ^j-A 
Luaj I SjbLstxj <Jj tc-Jal^JJ ^ t > jJL I jLLsVI >Uii^ <j-"J-l SjaLst-a 

' L^jJl ^^jUdL^JI JLOAjJI JcUkJI frj iJj >(■ , i^lj^U ^irttll jU^VI 

^j£Lqj CjI^Ij I ^jJLojj L^jI t ir^tl Jjj J (jVl JL>" jljj^l 4 JjJa-i 4j 

I J A ^Jdi ^jljtiifU J_ya <~fjn > ( m! I I J^Jj . Lfejl ilaJ 

lr> ) (J^jlS ^jl—^-iiaJ LajslS" nj T i4j) Jl)j 4 jl j ^^Ja 4 JLgj>Jl I 4 ii j n ^ 

;j ^1 ! 4IjIj ^ j I » ^ jJ^Vl »l oUII ^1 Irtj LcJjJ ,4 jaLc 

oLo^lt U jjj 4jLkVI ^JLc Jli ^li^ 4jlr Jj-oUj ^ jJI >MI 



J-iJt - ^-lujUjjJ! ^ 
3jj SjLc j j-jjiLUi 1 mi (_pJI 4_i i n iLaji^Ji 4^j->Jl ^ t"i t"i 
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j-jLLJI j^pJ OJI — i-Aj Lufe j^Joj CjI — cU> JL>u 1 nnj I — Li I jjj ^ 
(j^>t ill ^ i a 1 La I o^ai* — ii ^yljl t ^M^ j . — "-°^J (jrjM^-^UI 
^L>. L^aj L*jlj 4_LjL*luJJ t~r injl ( _ r jjjjLajtj 4_ix*Dj) ^ unLajj ^^-LjL) 

j> jub *L>o <K ^Lj j-* — ji? V ^JLjlJa ^JLc L$j » at^\ 

(jK aVL (J-ujJ 4j( t(JjVl J tr^nfl r<>i >> j ! L*£j t Luoj m-v 4 njrt-^TI 

Lj^jLj L^j>-j 4 0" tl>^J ♦ ^ olt II ^ # U I (3 flj Lj I < r> nil Jjl ij 

L^JjUjf jjl JLJj lj Li^ ^jjIj ^jjj (_7^lj (*JLl!I (j^l 4j i-ujLaj^JI Sj h 1 11 

J-qju lJlo^ La J£ iij UisjyC I jl LijLi u 1 A 7n (J ^A\ S^^iill ^yjt <-dJL) . 1 La 

JLojv p j_i j-aJU lILI Jlj Lulia t4 tjjUll <^>-jl ^j-A (>ut>9 4^ j 
I JJt (j\ st 1 X^j (jr\3jj^ mi <i (jr\J, V_i i^i^ lP 3 ^ «"i 1 11! (jL> ^jLill ^ '"jlj 

JlS^iVlj j^ll 3a^l tl^u^ fUl cJI>S La^ 

^Ujj |i> ninlj ^«>TJ fj^/jJIj ^LaJl >>J1 ^Lal Ijj^j-c Uju^j 
Aj^Jsl^wa i~ij tS-»> ijJJ\ u Mint! juJLc LiJLk LbjlIcj 

J* tttlj 14 TU iL^J^JL^ t < I Hit (lllll^l L« (jV^JUM 

^j3*lj ^ La^J jriJ^ u <V"»jJ< L^JJ ^ J-cU) ^I^A mj 
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L4J < «UL>. 3 J J 1 <~T°l {_y* lm\uul&\ iSj^- J** '-^ CjLajI (jl lj gfc i*r»jl 

SLc_> (ji LlI ^j^Q 0 . t ■ 3 JiJ J 4 jLj < rr~^J <U LflJ JU^D £Jl 

J^nj {jj, V 1 r^t ^ i ' n 1 J S, 1 iI.LLs 1 0 ^ } l£j itl I j '< I I } A j j-v. 

v-dJj . «jLaj^I ££j1 mi j ^ 0" r » I j i f \"t I ii r ^j^a » h n j"i i-ul : 4J 

ulj— **J <c_ tajj ^ Li ji fcj^al C*' Up* 

« JjJ» jLuajl <j-a £jl .lIc I oj V «d)!jLLa_SJl j jj mi->*IIjj ~wl ^»jJ1 )) 

(*) « • • t -tl 

4_i<3 CjjL-u jJI (jj-*^ (jl^ j Mir j_<_uLlII (jjJaJI tji JlIj ^1 LIj lSj^J 
qLijj mm II jjJLuo ^j^s Jjjla (J_lS tiiljj t4_ac-dJ1 4^ LLuaJ I 4-J1 0 1 "IjJl 

I '/ ^ <i j ^^Jl t ytjl_Aj > M nill jJI j I mm\I Jai jl JLiLaVl Jaju 4_i^>L>J! 

i^L^ ,Umij LoLLa ^jljjl>JI ud£ uJI cjIj-UQ jj) ^ 1 1 Ij-l^>. jlaI Jij (jt 

tjf Ij-j — ^j-ojJ ^^SLI . VLq^w Ifljlr ^rtinjj 4_t — «-ulj frlj i >>^ 4 — j-djj 

jjL-all JL>J! 3t nUn w ^jjj a* i: U\\ JUjw jI ^j£. Jjj lJLI 

: \ injl lLJLLa 4-aLUI 

jLi-j LiljJL j^l Mill ^* la I ^>3 l II ^ Ju4> ^Jl ttJ util 1 qK ^-u] 

^ ruLxll ^Jj-flJI ' ^ ^ * ' ^ L£L-i ^jX. JllJLSuJ (^JL>- uil ^^juI 

<LL_u ^kl JlS^/I • ■■ H <jr^! fljl^-* 1 ^ jtia^uaj (jl^ 1 g'^j ij miT 

. 4 njUj ( ** 1 ^ j 1 1 4_jjlj ^ j ^ jjL1qj>J I ^JJ I jl ir^ijl Cj tjJLajJL^ 

igl 1 > r> mm ^Jj M<U ^j-I^jLxiiJ 4_jl t 4_jljJtiJ Ljj) 

j^. i mi a 4jLj^J <7iI 11^ t U ^^l^- J^lla £y* j-l^jJI I Juft> La Juua 

l^La ,18163 1811 j^LJI j^j U^r.Ui .i.'. j^Uaj^JI JUaJI 4_tU> Ludditc (*) 
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L$x3j-c ^yiJI ^ jUl — l^jVI j ^jjLiJI ^La^lt-a fjj* ^jLSs I j&aj 

c_3j^jlJ| ^JJ 3^£.j Jul inMl aJJt ^yS La ^3 ^ Cjj^-uj — ml 

3L_^J I ji^ludo n>in > In < nj I tjlr wij ^Jb ^ . ^JjJIj nil! 

1 iLifcj 0 i^UI ^ I j i frj Ij i^if <LiIcij La ^jj UjUajL Jjjlj 2GjJL^JI 
L->. jJj-ISJlI Ij ^JjJi c - r i^L 4_4u^UL> ^T-i'i c j_«j aA-loj 4 Uj i ii i 4j£ SLpJl 

obi .,,^^1 UJt U !^2^i]l 

4^, ,111 a^U^JI JLu^Vl ^ J,Jj t(J ,xUI 

jjJI 4 j »r^> V Mill Ci^.l <n (j-Lj^ taj nnll» p lm\ J^a^o 

: L pJ1 l^ i iif li 
JUJLvj ^jLl^ j-A La mJjJ^j jl 0 t mW> 

4j >r> u 'u uJ^J La ^SLj j) 
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JjUdj <jl L>La£. IjUia iSUjmjll 4lg , nil l^J^JI OJL* C^0j2 JUL) jj^Jj 



i£jOj jJlj JLjjw 4 n U j a Lj 1 ^ Jlu lj j^J ^jjjlj tjJ&£) LjLIj j^o 4 n U i a (jr fl 

^1 4^>Ll1! ^ 1 Mnj ^j) 4?j) Jhlj l^jLqj^JI ( ,lr f 4j jjjJI JoLjjJI 

.(4^jjJI ^^1^. JoLL>Jl 3Lc J <j>a jrUJi>JL! « — ujJ\ 4 j i \ r V I L$j ^"i <i"n 

Jj-^3J jl ^ ii o Mill ujjjjj i^jJLol^JI jj-*i^Jl j^j-ljl JL2u£,lj 

Crjj^U^ ^^L^ lSj^3 *L>1>^ O^ 1 I <y9 (jjLSi cJijjJJI ^3 j^e — iUI 

gljAJ&H p jl ju^Vl ojU\ »U mil o^] J^*lj liLJL ^1 
u ^jj^ 1 4 — cy 9 j^i^ ^ *uaIjJI Uu^kll o'jJ' — 

sun dog 4_>jlSljl ti Mill L>.jj cJo^-Vj t( jno Mill ua^i. 0^3 ^li^i cjIj 
j t( jn,c Mill 4_>-j-i 22 jj*_5 julj ^J^. tLbj^la '(jj^j LjIaJI 5->JI 

, p^uVI j ■ m^J La I JUtj k^JJjjlJI 4x.Luj La^IjJ l-^->^ ri 0 1 nil 

. t^j J/^jLl !j->1£ 3] LcUl ^110 Mill L_JJ^C 3j^>- ^j-A j-L^t j Jl3 Jun^i 
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^-AjK'^l cJj->j ^ idL^VI ^jjl! j^Ijjj i \ 4jI Cj Liu>Jj 

<±<j>. JUjlJI (3^Vl ^1 C*4^olj * < " i r o mfj jl JL^I jjjo 4JjjJL1 ^ Ux. I J JlJU 

CjIj^JLj diV^Li lLu^-j ijL^Jjl fjjj^ j^JT ' H ll^ (J^f ^'i^J innll Ijlju 
C.t iMj t^JLtJI ^yJj ^jjJj Cjj^jlj LLa^ *(j " o miTI ^IjoJoLj 1 1 1 l*i JljL>JI 
. 4jjJUfcL!uJ U {Q^oJt ^ j j i nj jJ-dJ ^Lii^ ijjjjl VI ? (jr jiJ V i^LtlLj 

l^j j U I j ^cJ ^ylll 4« ulnll j^Ua-A V ^1 (j-uliJ! ^LojI Cj al\ 

»l mfl .^jJlSjJLj ^'fO ^l^tTrj I'm ni tJ^J — i-uJI 

^ LjjT J_u>Jl ^U + jl (I JL>. jjLj) jMj (j-u^ 4jI L_jUuj-fl 

c-jL-i-ulj Sj-AtlaJl 4 njn^l lj j i u n"i clt^JL^j i^jJUfcl tlj £jL>JI ^1 

4-Jj Tr"i 1 L ^y^jj (^jj-fLlI ^lio.r I (jr>t j-» Ijjj jJ uJI i-m^xij . L^jjJu 

.till Jul I ^"i I ^ ^ylll CjI flaLCtD I JL>. \j j »^ ^lA^jJlSj <jl£ ^ Jj^ojj 

^JljwV 3 j j f n <i f ! 3 v or Vl J^o 4 1 , ,,1 , ,, ( : t p$ iLj^Sj 4 o^jJI 

LT jfcj 1 1 ^jiiM r i>j cjLLkI jJI (^ySLILo -j-* L^ljJa ^ji j 4Jajjjtil %JLI 

^Jx. 4tjjUH \q >nl JjI — ^ J-cL3 JjUb <Lu^l r. K ^jJI ottl c j_ U 

^jjIj ^-ill (j>J j J 5 4jjJj ^Jj^JoJl IjUfc^jg. 4jjL ■ ■ JjjflJ J Xol 

4_L>J ii (JjI (jl jJJj JliLa , <u!c jjb Lo ^. i i s> I < n i^j JL^ tlJL I I juk 

< - 1 n ^^iJl ^^ J & jv JI jj^ll Cj 1 n i U J^jQj (jl 4_t ui^j Jjn j> ir uiJ 

~_yA CxlSi UUJ il\U>. ■ * e_Jj3 I ^yA (J_I>3 lJiJ I jl JLLoI ^^^icj JtJ * ' 1 1 (jl 

I J . ^Jj^Jo (j^aj Jl1>q w j-3tj ( jr 3 ( iliLc <Ljj>- CjLjISJ 4 j ^ J^Luk 
(jl I^^J-J t(j-^gjl Mill ^j^o (Jjl— ujjJI (j_4 X CjI j ' " • ^ ^ l""« <_ r J-iJ Jj— flV 

(jja jjj^l j . Lk i_uj^I (^jlII L^jLxil JjJa^j Cjj-jjljj I ^ CJjljjl <<\ £s\ yA~>~ 

& s\-+*\ \ Ljw^J j j ->J I ^jx. LooJ I ^j_^ Ijuj^o ^>-^3 (^jL_uj ' " ■ j ^l"> ^Jbl I JlA 

La d_iLc ^^Jj I (j^o ^X.jJI Ly ic) Lg-l^ lit Ju I V i4jvljuuD i(J3 lllj 

.(SjLcLailj (jjJtJI (jj ^JLOJ J^j ^1 tljLlAVI ^ ^J>ol Oi^ 
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JUftJI |4f * *\*jt :^*Ut *J*il MjUlt 

<jl ^j^v <t t tdjjLLs (3^L>o JlLo i4jjLc 4 lr>j ljoj ^jl I JLA <jjo jA^lj 

tiijl till j JllLo . 4-j — c«L^VI *_3jLjlU ( j^a (J±^ J <nrt i ^j^-Ij j, I i^a <jj — £j 
Aj-uiL-u! 4a^^J^L>» 4 j i ) Jjl ^jpS — ilJl mil c jja 4i>.j di I ^Lj Ijl 

cAaLj lilj jVl JL^v ^ uJjJlJI L? II tiiSj^Ia ^ LbJLfcl .'in . ,, 

fj\ j-A idlj jb\'t\\ < " # n I j La Jjl jjUa *4 i^^La <jr] «j JL_jj>J1 

(j^o j, if n (jLj^jJl 1 a-LiJ ij^ii I I t <~i t ^ 4_jj!j^s 4_jJL_>JI J t^y^ < .ill J£ 

tjl ljUr (^jLill £—u^Jj) .^yllj^iJI jLa—xiJI ^1 <4JtXa {J7 JjJ^\ c_jj-L>JI 

IjJ^j 4jjLaJI 4ju^ mil J^laJ! 4_Lajjj>. ^^ic Ljs-uoIj 4 i nn'i ^ iDI 

*JLfc ct^J *(uW J J^ U^'j' Cr* ^ — <-o^JjJI jjiaJl <j! j^l 

300 ^jja (jj — I] Lj^^J J^JLi (j! (jHLjLiJ ^jl — J-i$JI^ 4_iL_>JI J — oi^L-uJl 

I 3jLb ^uiL ^^jJI L^SjJLJ 4 <_ojLjJI Cj_>L£ 1 i~4j t4_l — lu d 

4^u 4 ^"w 4_j_xLj t4_iJl o ^ill 1£Lj^_a I J^l ^Jj \ ^"i^^> 3 j-oj £_3JuI3 
JSL— tjtjj ^il 4-d_uSJI ^itx-aJI ol ii iU (j I JLiJl>.j . (jVI Lx>-j^>. 4jVj ^yA 
( jju9j£j 4jjLLa ^jjjj n a L^j l£j C^JaJoa, 0_3c_»_ljI 4 j 3j_cLaJI LflLa 

JMlll oIla (j\ ^jJL jjjl>. , Sj^LLaJ! SjiflLj ^ ^Ijj (^jJI J£JJI oj^i 

diijJLrtjJtl fij-u^j 4_JLc CxjL£ 2>j^o Jjl « " ^ * " (J*^>> 3^jJlLuiXI ^l^uaiJI 
^-LjjJI Ja^j 4liIftJl 4_j > LJI 4. t ig£ ^ j . LVU^ll Jl j> Jlo L_$llo 
^jSLxjj ^^Jl oljj ^jJI J£ ^Jl <*V*il L^oliiV>lj L^ti CjjI 

^jLfejl (jjJI (J (jl (j,-!! « |J^J ^ 1 I 4_JjLtJ! ^yJjJlA)) ^ M*H ^jl g.^ <lU 

1 1 m ^ 1 ^IsjVl 4 j j t"n l-JjJl!! 4^jv Bj^LLaJI ^ Jloj a . ^ j\; t!u 1 1 
^jlj 3 JL^LJI (Jiij ^1 l±1 (j^J :4-t-»>L>Jl . Ll^Lj 4 a^JLaJI j *~ - ■■ Jli 

3j^i*JI (JT B ^__LtJJ IjLvlj La! Jiitj i_ut 4JiLa^fl ^JLA ^^"w j ua^J 

j (j-uJI ^ 3^*"* jj a I LjjL^jI ^^** a^i . ..i , ,,VI L_3jl_tJ,| ;4 jJLiws-H 

4jI i * ^'X^t 4_uJl1I frl <t in Lul i iX Uj-jud 4 j!r> 1 Li£ La jlj ^ j j j II 
* j Jail (^-SlIjJo I ^j^ii 4_o5 Jua 4_ua_>.L3 (j-uu j la * * q\ \ \ y n^j . 4jjl^ » i 

jlsI jJ! <nll ^Lui j i u£j (jrjjv 4_i^cJiII cjIjjJLJI ^j! ^ 4^kjLJI 4IaLJI 

j_x [J 56 La I JLA 4_4 JliJj . 4_j_!jVl 4jIjJ| 4 !j^>uj 



111 



>kll fill 

j-JLj ^ j ay \ , 1 <j m> a jL<9 I j^Jfcj . dJUAJ CjI^Jluu JlLo ^j^HI! jj — ulIU 

5 A L y3 I JUj ^ 3 (j^aj i La j ^rtdj 1 n U > a 1 JLfl juQ SUtJs i 1 o j 4 — a-L.aj 

L-jjje uJI (Jj^ jl <^-£j-^ 3^LL%j1 ^JJMj ^ ii^ tj Mill *j-ud :J jinLalll 

(J7 ^jJ^jj>JI 4_J1 o Mitl L^_jj_i3l jjjlj (jl j I t 4j jl£J! ^nn miTI 

^^lm^Llm jl Jjn i^Li (^ jL*^>.VI , \^mi<ii ^"i o" < <ij Jj i^n'tLj 

L£!j_>lj I Uj J>»«'> u SJ 4ja1aJ1 4_JjVl (-^jLjJLI 4jLj *ujjl>. ^ j — II 

(j^a (J_)l__i_uJl ^3 Cjj-xj J j i r>Ld3 ^Jj LLqI o"1 frl 4jkjj^ 4 j a j i 1tl 1 1 5j, ftlklf 



j»L$ uuVI j-A LLol oIa! JL?t^> ^ j^l^oJ^iJI ^ — j-ua3 ^jf — sea I jl 

LaL^jl 4_aj fj\ JloIc I JUj . JLqjkJ! ^JLc 1 ...i wi.Ij 4j»JI 4 i 4i <»! 

Ij^j^ Lol^ i m! jj-ujJ tj^Jjail JL?e-4 ^lsJl 4 4JL6J j! <w 1 0(j 4 j -^T 

(jLLjl!! La_Aj Vl ^^i^^-^Hj jjj^jJI ("m^ jpo Jf^J L£j*i ' " d (_7^| ^-j-^J 
^ ~\ mj j! : . U n*^ Sjl^Ij 4njUj J^lj i3jl>Jj A^LlLo^ 1 n ^ t ^ J^J jj^J 
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jjlalj (jlj^ij Oi^' ul - 4_Jlljl JL^>U ^3 Lip- J^-=>>i ^ — wjj 
i4-ijj)<i<Mi ntl ^l<im a I Ij-ijVI i ii <i j nj i i.^jo jj n"\) LU ^1 a ■ nil t <V j 
(Jli I , V i nV 4 ,< s-tjJi] \ Lil j I In~n 4jj i"i i I \ Ll>-Ut_A I I Uila LaLao 

4^J ^jjO t4jj mm 1 1 ^JA-*J! (JjjQJ - JLUU jJjJ <-u (jr ic ^ Mt II (JjeGlIj , JjjLStJO 

pj-laJI 4 j q i .n La *3j^ 8000j 4000 J^is LfU La du^yi J>k £.3 Iji 

^rk, SjjloJI ^jJJI I jut uj! — uij^l Lija!^ — jluLU ^ .^^^JLI 

4-i^all JI^W^I OJL^J L-Slrt mi <JaMi. cr* (1) J^* uulJI 

L>* *>?*^ J LuaJ ^ — >u J>>- J J (^J^l 4-^3^ o$ (2) i I J — JJL>Ji 

3jjJl>JLI LgjIjJLS (j — £j JX. I J — >. j j i a) jj-J VI 4nj3-*U ^ — Sa 

^iM ^^Vl SjiLaJl JL^LJjj . Ill 4 njjll l^mM tn< CjJJjw ^^iJl 

i_liL>JI I jjt ^ (jv>» j^ijj . ^j_>JI u_A>UJI 4_iaLaui^HAj iLijT LaLj£j 

CjI ^ i J La filjJte-t^Jl LT S3 5 JjL) 4_LJ 3j^l jJ! i uJ 4_juubjVI 3^£LII 

LJT J3 ^j>J I 3jJL3e_La . ..tl 4jj"i ma Ay** 3.3^ La^l^ C< K I 4 *m t^L^Io 
^iJI j_y^j^jjJl ^jl^a-Ju frljji>l j-uajl ^jl iliLufe 1^". . ..Ij ijjjj^aVT 

^JUb j^yJj-O- JiLo Oj-jS- j^lLc ^jL2JI (jl t_j laL>- . 90 ^^yJt^- JuljU 

Ij-A jj\ .3jUju 4_Lj JUa ^ Ij-ub I 13 MjJ SjJjLL Ji^l^ O^- 1 C^** J fl ^-^J • 

^J^a 100 w. t ^ . U ^ i ^jj 4-iSLaJ ftjjubJl ^jl ^ i t > 3^i^H ^j^a ill 
.4^3 j^Lflj tl^>* (J-AJ^a C-JJl>- I JlA^ -^-^^ ^jl (j^J J^a j^j^Jl <-^^LiJl 

L-fljj^^jlJLI Jila — 4_j 1 ■ijULljLajj^LII lIjLkjII ^jja ^j^l ^l^ajl J^JJ ^j^-I 

. Lu>"i l$>>J' u^^LiJI L^qj gj jj .LiLlj 1 a V - g I j ^ II o>j 4juiVlj 
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. LaLoJi I n l"i V ^ ULc «<JjJ» ^3 tjj— jaJI <j^a ^/ju jLt — mm ■ n! L^jjJ 

jJlS I i i r> j j u*\ \ Lit--** j-i^l fj^C ^1 1 ^ t LaJj ^".f-fl j^jv I 

i>j^J W>>- La j i^ n ^1 JI^IoVl t 4-p.yil JI^LVl ^j^LulV! ^ 

UjI j j^Lutj 3 ^jLkJl jLIoVl ^p-^La tjl <y9 u„ll ^jfc Ijla j\ 5l uulll! 

.(LGM Little Green Men j.^ll f1>aVl 

jLUI tiLJj J lie .<jlj^M cjj ^"I^jLLs ^ c ^Ja Ljj^Lj \Ju\ j_J 

tjljl * Ij^^Jo ^cjJlSJI ciLp jLLa-u J — i nil .< 4 L y£ (jl^J^aJI jl 

jjfc La 4^1^ jjJLpJl |*4o£a£ (j'^ — 

.CjjjuaJI lIsLajJV I (iy*. fi~r ir>l Jl i«Vr < nl jLg_>- ^yJJ 4jvL». Laa^j 

^lr SjjUa (j-u*- »l ir>r Lj Uj^J*. ^itjjlj clij jfc f ? jjU'll <jl I j A ^ it a 

JL>Jsj . LJtLc ^LjlA jjfc La-4 i I jl>. I j ja i n Uj^*- Jt" lmj ^1 

»jjCjt I p at — ^jt_>JI 4_La lm£la CjUjL^ Llj{ ^1 IjiaJ 4jI JUL) 

.^j^SLU Lijj^j fjjz JL5CJ 
^jl ^lftJI Jiriiij ^ - « LuV ((jLlolJ Lj^c (j^J (j' pi f ^ (j^ LLaL^j 

L3 j9 jJ-IC. *La (Jji Sj^LaS ( _^j9 Ajtjl luJI 4-jj>JI CjL1jI£LII » 3j_a JjV 

3j JlS jLLaj t j^a £j-uJ 4j1 4 n j n T I ^^Ja Jl£jj LajJ j inf ^->1 Mill j^iJI 
LLlj .3jj-^Il tj-u^U 4j>.LL« ^} LLaLajf 3jjjud |«JLlI! 4j^j ^yl^- j -"^ 

^^lc I CjI a -L^ i r> till (JT j9 4_i^l^ Ju^lj^a <;Lu cuJ jjjLiJI ^3 6 

.^psjVl l-JZj^j i ln_i-*U m^3^>JI t—^^LiJl Cj 1 4i t U ^j^a 
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CjLcLlJlVI ^j-fl 4rtl"iVll ^l^jVl oJlA J-d SjLvlj J£ LUjuj . LoLx 4t Mil 
^/L>- 4juI»Vl 0 Jul) I <_3jjuj . «Ll3 (jHji i m£Jl11 (j^LII jjjo < rtViV* uul> 
4-ujjuaJI oljJ — f_uJI (j^j^L) ^1 J-t-iSJ (Lxjj) 4_sl — LMji \Ju£«fi ^1 J-uaJ 

iLglL>.j ( ]ys 3^_p.Vl SlLUJI JLjo^/I 4 % i>> i J^i i- , 1 ^ < rVt <u LlA Jo^>o ^^SLI 

J-l^lojj ^jSLl )3l uLa J^a I4J . LL 4 Uj^U 4 3 j^jj I glj flll 4 3_i_Ld 

0 jufc c j^a 1 Juv j jt *J-atJ ulal J^La 1 »l i^3ll Li3^Jj-£j ^ , I 3~i I 1 

JjVj I i j U t"i I Juj 4 l^lji-KJ 4jj1 JLa ( 3 mi^ 3^jv I J^L^ CjL^Lt 

La >Lii^ 4_Lzl_i_>JI ( , 'tL>, ^iJl ^j) -ujSJI (1)— c ^La^ 4-j ^ 3 jiai 3j^s 

oLLj^j^jJJI JIa *Lj Jul . 3 jujuJI ^Ijj^Vl ^jla ^jx. 3 j j Lu^J I c_iIjL»_uVI 

j^Vl j [qjj "<ftH 4l£ ^ 1 <f<lYC ibLi* 2l_^ j J_jLsj] neutrinos 

.(gravitational waves aJUUI 

JoL3_jj! £ya (j^ nil JUj — JiJ jjl ^LLaj »_ul L^jj ill ^klj Cu»iQ ^ 3 

1 Jo- jj£ JJfl^ L? i£. 4-L)| oJI j»LVl ^ I JLA CjJL>. . uJI ^ 4 m.>>II 

J-LLoJI ^Lolc ^ j n i La j-Aj <0»^ " I n 1 " 1 (jy^l 4_oj, 1 1 ^_ol <^>U ^jjo 
jJLftj «_uj jjl frjJLI ^jlSLoL) (JljjV 3jj3uj 3j-ii. I4J Lj .((^j-uaJI cJ^illl )) 

J, I 3 I tJaiJI t-1 O . ■> jjl Jj-ij ijUb J_>OJ ,4jjjJLI 1 JLIAJ ^lU'llj ^Ijl IjJ L^J 

j — xijuD iij^K — <_u Ci — lua! *4JjkJba 3j^wl — lu L j$\ jJJ JJIJJ L» 

, LiJLlA jJI ^ 4 3j3-w 

j l^'i t—^I^SJI OJLj . 4-j m A Mill 4x.j^uj*JLI < *• 1 j , i I L> Ljus I JljJJj 

fj^l LjjLus J^-U (jjJ I J-J .a^t^l ^J- 1 -^ JoL3Jj 4j__lL( jj I ^ 

^i^l 4jjJ jJal j J Lq^s jJi^l (J^J ^jl 4jI£L«Lj fj\£ ^ l^H <»^>J*I 

^jl « ^ j & It (JlLLaJI ^Jlx.)) ^ ^1* a (jK olj 31 jl j-Aj - 1 1 <^>l jj cjLj^ < 1 1 1" t i 

(^jJlj J^-j t-u^LII 4JVI ^JLA J-^^; mJjJ ^1 ^'^ I U" , .,1 > Jl3J ,4j 0jJ3$J 

4tni^l jUj Jh.Kj Mill 4-C U ^ SjljJ jJlSVl JL^ inU 4jl ^-J QaJ I JL^Jj 
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^ < UJJ 

^Lt^aJS itfjl JL« jj JljJ JjL-A el L-Jift mil 1 ifilUl f^JI ^j^tjLAj 

• u^i U^>^ cj— * J^j J>>- Jj^ chJ' *l — — 

. (^Ij Lc-* IjL*. Cjjj,! Vnntl ^JiA J inn t (Jjj — lm 4jI « j « U 

*LJL! ^^>-j — Lc — i jj^-U ^-lo — u j^a u-^'^^^^j u^-Ai^ u 0 1 ^"'"Ij 

J j) Mnj * Ja>s m ^ U i ii 11 Ca>J <LJaliw pi a (jr LaJLJ Ljjj^j t. Xj^SJI 

>nb.< „,IMI 

S^jatiXa ^_^>*J L^li-lj (j^SLIl ( <u^aILa 3 jig a toljjtll — 4 4-*jLc 

SSjjjseJLI ojjlJIj s^AflJl 4j|jJ1 j < m^U J^L>JI Ijla 

uLU JLj ^^xC I . ^^IflJ Cj 1 o j o i r>"j ^ jL^j Llpo < rt^jj ^^id jjj-d iIij j] 

L^j i.'it Tf^l j Oj — $LaJI dJUb tlj£jjf . \-£bj-± — i ii n1 \ 3jUJL>- <Zj\ cjjloj^ 

LLj — ^ — i_wl J^j>oj (JjJ^oj (_jJ>>- 4 jLtiJl L^IU t-uj 4-xjJ O BjL-o 

1 nj iii k-_)jJ 1 j» 1 (Ir^-Pj • 4lu jl>J 1 4_iljj^>J I Li^-jJ ill jj^-i> ^j^o L^jL^jJ 

ij^oj)! fill JiUj 4Idj ijl 4 stlia J_>.l_i 4j, hlii'll 4_i wjjJu^Jl 3 lj3i!l ^ 

_uvt ^ .(Telomere) ^ya^LUl .Shiva asTelomerase inside of a Telomere loop(*) 
jo (vj- 1 ^' . ^^jJ-pJL ^<t"m j^jjjj ^(Telomerase) ^j^a^LiII ^ ,»^jj»5tAJl cjU^^-a 
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JUftJt pU «>IA> :<-*iftJI 4*1**1 MjUU 

L;r A LuJ L7 jj^>"i < I IV I i-ujjj^ j^juo ^jjl>Jj 4^jjlSJI t_fljLiJLI j-y j 

. JjJ£ (jj-^ 

L^jjus ^ » JliU^ Jj£ La jj .J^-VI L_fljJoJI l$j Jui-j ^^Ij Jj^Jl 

clsjj 4 Urn 4jl£j Lia£o£ V» j I - 1 .U^tt ^j^a <_>^J^ 3jjjua <jl <3L_>.L>Jt1 

^^jk-iJv ju^jj • d>^j mi* II JjJaJI cj 1 j m 1 1 in ^Ja 4 jj 1 1 1 jLua_» I 4£jjx j-irw (_ r a 

La ^IjjjjJI c_)jJijJlj ^lj_o-i-<JI 3_iUU Jl* J>a Jj£JI jj-^alj£. JL> 4juoL>JI 
^-utLiii J^a Lcl jJil 1^3 (jjJJtJ jj . c_>}UaiJ 2Uj uiJI SjIj>U j^U^a 

3jji.Vl aJLA J I (j-fl ^£jJI (j^ic '4_ijj^j>JI Lx>.jJ^xjJI < Jjo 1 — *J-ua 

J^clj .^j-^Vl J — 4 jj£l 4_uj£j 3j — CuLla CLilc^ayi JjLi^ 
<j-uljj ^j-ojJ (jj^ll 3jUjL>JI 4jj^Jl dJLA JjI j-ij ^Lft*i < nj 4jJI ^ll^tJ 

*j-U £-j-u^> UL^f o' ^JJL>^ L>**^ ^1 • ^ J <^<a" 4 o ^ ^jdusjJLL ^ ) a 1 1 ^ci*Jl 

^LlII jlisVI (jjo jjfc I JLA (j» J ^jJll 4_J! j'llrtJ Lo (jSLlj i*l-ij "Jl 

.4jfllt1l cfljUll ^1 L^jLdl Jja 

3>^JI_5 3 J j _l>J I jIjJLIj (3 j j jl>J I c!jLl>. jJj 1 1 jl . 3 j jJl>. < r> 

jLLo . 4_j_Ij9 oLu2j ^^js I Ju Ij L^jIj CjJ ui>j djjji^JI ^-Lljl ^yS 3. UJL>J1 

3jjl3 3-lJ JUk *JLs I t nr» CjI JL5tJ i-ul J jjjlaj Jl IjJL^I Jaju^LjJI j! til I j 

SUjl£LaJ tljLiJk ^ ZiJI ^ ^ ■ -j 1 1 CjL>.jJ ^ ^ ^Lj^La Luaj ^1 ojJI ^ Lc 

Jl j£L<u jl^ Jj I : jl!i Jlo^ (Jl i-ttjj . L^Lejj 4_lci 1 - U W i 4^^>J| jj^kl 

^!rt nil (JV f'ifl jl ^ . ..j^tt ^ LgfclJ I 4JLjJo JjJ J-x (JUJ J->J I t " U3t i II jJj^j 
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• tJj^Vl (jj) i n 1 L) ^ <ij i njJU .1 j**upJ (Jj t^u <S^ jTL> ^jl J ^1 <i"frl 4jjJj 

( _ T kl j^Loju (jr^aL-ii^JI ^j-fl (ji-SI 4jj <>>^ JlII Jrt-sll 1 JLA ^^ja CjJLaI — 
4^j^^jL»j f. Ij-<xjsJ I i ~ i "s"i 4jlJuVL> <Jf^ — 1 LoJLu o till CjLw jJ 
5j $y\ ^1 4JlA Jjtt null Sj*^*.? CjljLjjJ ^ j J . t o '< * J£ 3l iljJB 

/>»LJI LijLc ^l^ij UJLu iOja-£> \ jl^iJ synthesizers < a A£ 

. 4 jnj i njJLl Jjo^JI ^ajbj *t— k_JjlJI 5^_>-f 4_;rtj <-uji.l 4^j_a_JI 

<j j_LdJL ^j^j ft t j ^jLLSaj i> j^j , ujja 4^al tnjJI (jl 4J*1 Mill jjfea^w 

u nj tin l^n,Vi<l JjJaJI Cul£ I jj U 4i jjus ^1 >Ijm„ jVI .'IUl V 

I ^ I t 5 6 , i jJLk 4_uLi uaxi CjI£^jv Jul ^Jl luJaJaj i— u 4JllLa1j 

<ub jx. ^ jJI i flLiu^l £jj j.* cjlal mm^I (ji jjb 4ia ^cl La jjt j_u . jjlalil 

jp3 *3JUJL>JI jlSLfl^l 4_i^>o ^_y£. LLd^^j I jl .jj-ill SL^v ( imr ^jji jjv 

jj^a tjjj J^-o 4jI clU . 4_JL>. A m m"n » (^i*JI O^ 1 ) <>^' 

.(-Jjbtelll jj-fl £^-iII IjLA JiLo frlj-^l Jj^'imiJ i u ,<J l L^jJjj£jJI 

J^Cr^ 0' 'U^Juj L^ilj ^ iljut i^'X oj V 4JjVl 4j«UII c^jLtil ^jL-j 
u^t-J ^j-JJ 4_^3>U1 4_j l^jLluVI 4_LiiiJl juudU^. 

5 j j V H (J^j^lt Sjj-^aJI L-lLsG I jl LijL^ Liilj j-aj . I w. j-i^l lxlA 

>4j git II 2LJjVl i-ajLJI (^JLJL ^.jGj i^LSiJI 4JjVl cijUl 
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L^^J^j — lu5 fdLc (j\ oWJI ^ c^r^-i -U^ — l^uLajjJI ^jJ ^ uuJoJI 

4 nhV a 4jjIj c j — <a Sjj^JI <— d — t-^J JjLljj 3j *-u cliJJL>uM u-j! i^fVl 

jc_-qJJ (jr daIs>jJt ^l^^l I ^ i iij^LxaJLI (jrtjjJl j j <rtt JoLajIj .4 _n m t H 

1 ^*"m q <T> 1 ^j^o — ^ * Cj I JU^JteliJ 1 jj^j ^l^jVl ajufc 

5jJu3 J^jj-alJ Ijolr J i <i U ^jU"<ll £jj ^yic jA_il^ Uj-ua (^-Hj Lgjl . Lljfc 
^jljhj? ^jl iLilljJ 4 tjVi t LLijjJa I jj . 4 tj lUtl jl J^aJI ^ j j ?n ^^Jx. *jJU 

L^3K .Ml JjLaTj 

SI JUbl Mid J I Itfl'nnc UlI jj) $<\y v j-A 

^Lsj I j j njj j-sL-u ^ jJlj (4-j-)j <i oj f ii ^ 1 " J? A JuLfl t^lijj^ 

djjJboj 4^>.jJt>a ^^Aj tiil 1^9 tttjjl^ajl 4jl^Jj I Jl^J .Cj^L_a>JI ^j^a l^-J^ 

^IjjJI (j^^_J 4-5oi>Jl ^3 ^jLoVI jCjI^jjVIj CjLx>.j uA,\ ,j^a Ju Jul) 

LsLij LjLl5j ^ j a jt t njJLl IjUJLC 1 JuaJ I ^J-ojv- i ♦« LjjjIc ^ J j a » 

I Jul) (j! Cjjju-^j lLU jJ . Jj^Lx^ujjL^JI UjVT 4£.LLuaJ Iju^Jj^a Lcjj iai a illLqj 

OjLlC (jr 3 ^JjLc i ^ .^-^t frljVI t4j^J_>JLj ^JULA (jiLflJ JUU 

Uu^LL^. jj_*iaj>- l_jjLl£.l ^Jb Ja^uaL>Jl ^jjo \SjJ)6 °> <J '^^^^ 

^jj . 3 J n id jl>. 4 ^i^LLo Cjjl^>J ^ SjLutJl ^ jub ^jl u£j!j « (( (jr iu-u^il 
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La 4 « nUI J-^jjJi (j-* jJL^ i L^JjJLa — ujj — lm CjLc^U nil 

I JLjJU>o 4jjJ jljl jryUAJl ^j-A ^-^-->J1 I j-A (jl ^jl^I SjLjlj J-2JJj 

^yic < UiV*! L^jJ i LT 2_j — l^jjo LT Li o> 
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4_l1jV| cjSjLa*!] 4-La>! jjl ilUJI 4_laLq 

ji j — oJLj ^siy 1 u ij-u 1 — dijj 

ur^ 1 ^J^^ 1 f*^ cr^i ^ ^ 
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Jul) 4 rtjT- is> ^jjljudj LaJUC pfl ■ i >M U 11 *Vjjfc 4_i ( fc> nl nr j ' *j L*£. 

fLlJ I j^JS (j-uAjVl (JuiiJ 1 fl~M I iM^I 4j jU 1,1 4 Q i nil 1 1 C)ljLg_A ^jjO f£ JlIIjVI 

La. ^ j t"i i uj (j\ k rtjirfiti A-iL^j i uj i : i j£j i^L-iJI Lu b J ^' ^L*-JI 

{jA u <itWI 4 nlr Vl LdjJ^_jj Sjujl>JI ^ lJjjJI ^L»JI lt^ ^ Ji' £ 4 

tj^ju^pddJ jj iOLajLtll ( jmA^Lu 4 njrt^ 4jlxL>JI ^ j^j ^ If (j-U-uj JlII 

4jojLjJI 4-i_ujjJLi 4-j^uljj CjIj^JLc jj^a a^alt'i La J£ 1j — uj c_)^LLaJI <j1 

Jti\ c^jUll ^ iJdtS 4jjtll 4_JjVl (j! :4 jl^H ^ J^!j 

J . CjLlaL>J!j (j-ujIjJll ' " > 1 j i 53 tj\J* \ Vim 4 l_AjL±Iiw I ^jSL^j V SLfljlmll 
j^Jo «4 n n Ml 0 J A Jjo it'll 3 Ju Jlx U <±jl JjfcJ ul ^rUUU ^CJ 

C(_ r JiJI (jlS 1 LjjLL ^^yjS ^^Lfcjl (<_jJjLJ (jLJgJ lZjI la^LlII i j r £i J 

j^jJL» ^jJl^k j . I VI I ^j-a^-u jj cJI jL^ ^jJ 4j^itll 4_Jj^/l 

t j_<_uJI jLi^j 4 j it ^3 1 (jjlr j^LtJI ^ i_u3 ^ . ..\ 4 tuljJ Jjl ol 

ai^ijji 4.3 Li j 1957 ^uji ^ jj^l 4-^ijj ^ j^j^aVl 

^Js Jj^^ l^^3 «|»jl«JI l_jLiSLI 4j_lLd^JI 

c-JJojj . j j^r 1 \^-w ^IjJ - 4^L_i-ajJLj ( <i 1 4 uljjJI 

90 f±Ca ft j.^ir t (Slj^ ^jlu ^1 j^JI ^ ^) ^Ul ^Jl jUj^LiJI 

(JJ lL j is\A t^j^Jl lULojlLd {JT ^ 4jj jJl 4_3eJ ujVI Cj ! jl p3»f (j^O g J J ^ 
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J1 Mfll^jUliJIft 

cjLJjjJI (jji ^j-UI I jla JLo 4K .nil j\ .(liJI ju! 3jjL> 

j^Jl 4-5tUlj 4JS*LJI Li .nrtTI jl 5UjI uaZLuiVI 
LLia£ j^jlj L-flj in ^joil JL>- 1 V jl jL_Jl ^jjdUjaVl CjLcjjuoj^a 

>Lla3 i90 ^3-i1>j". tti y\ j tf\\c J\ i*U! ^1 JUj^UJ! 2LflLbl 4 Jla 
La IjjU L$jl UT 1^ 4juLi rnriM JLuaxVlj 4_i£.LLjuaVl jU^Vl jl 

4_JjVl c_3jLaJLI (j-yL^ j-laj (1)— 4 Lr^*- 4 »<l«JjL>Ji Lr djJ! Ji 

4j>jLi-a ^Jj Jj ■ r.. V 4j>l ^ jl m^VI jji I Jufc j-* ImK i no jl 4_;<iUII 

^ IfujLK 2LUVL juj^LUI a^L^] ^ Jl>— Jl ^ 1957 fUJI 2LLJ 

i mii'i ii V I ( ]ya I I Jufe j I ^jud I . 4j£. JL>J I L^L>J I ul) J I J_iui 
Jsx>- JUJL>u Ly cl <a"i-wVI ^JLlII j»l^a (jr^j' jj^a jf j»ljLa LoJlSj Li! (J V 

.4_^Ua j£*j ^-ijlj j^V JjUJLI ^LuuVl 

4_laLlJI iJjVl t_3jLm fuxnj SlK iiuo ^.Ll ^LaiwVl fd£. jJfcLLa jjJoj 

LLfc j^>> jVI ^Jfcj tjJLys jj->* < <LoLaj 4_jJI jl — ilij Lo£ t4 mini (JLsc_« 

joifcjuo J^J UJ^J "(j^ ti*J iQ AjVj 4jL*Latj Cil uljjJI jL <-ul 

j • ujJ ^l^-i j)^a t ji dr^^ L/^^-^J <»1 i jJLti 4 1 ~*» j J <^ i n *>Ji 

4jjJ Laj t 4^jLaj V (^iJI 4LaLuij_>lj i^^jkl^JS (J -o^ j^a 4_jjJ La ^jj 4-jlAjJLj 

(jA J JLC jL>oV ^^JU^UI (^—5 L*ja LjLu . ^ ^"l f J V ^L>. ^ i nirT^ J JL4 4 

(j\ (\\W\ q\ uil 4_Jj ^" udJ jJ . 4_ual*Jl 4_JjS/l i_3jl_t_ll CjLijj, JIlX 

jL>o^ (jialiilj ^1 4j^£. JllC Jue ^LdJ Lljjj I JJt ^ 4JLaX.l 

JI^jV jl£ La-Lu 3j U o U lJijjJ»JI ^LJ ^ Jl^-J ^yS Uxolllj ,4JLo£.f tj 
^-i-Lax Lua L_— i_uJjkj . ^jJJ 4"l"wj Julj (3j^ ) (jj) 

(Jjxjj-uLj L^j ^j^LcJ Cy oJI 4-LdjSJI 4 mi^LI tiU jj t^jJ ^JjVl ptUU jjfc ^LljJ 

4 njn-sll ^ . ..4_i«aUJI u^jUIIj j»UlAVL ^Lp. I Jul fj)) : JLa 
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Ja-ta^ ^'J^- 4 ^Kiin 4j^»L*j ^yJUaUJI ^ 4Ur LUx. |JU Uti^ 

^je-ilj^ .JLujJu>J1 ^Ul'vVI p JU1J 4jjL*II 4 mXLijJI CjljL^U 1 

4J — t-uljJ <jLLaj U^J^' el)-* L? 0' J>^ Jp3 I jJ 

jl£ <4_a^L»JI ^ 3 4jtQ|iyi 4 jUtll SLjkJ! 3j li. ^ jJlS l->1 , 

>^»Vl ^jSLj ^J^ — Luitj < nj's c-fl jju Jjvj 4^L*. ^Ja ^jL^i.? 

( # ) 

^ ju4> ^yja ^j-^Li. eii jl>. 4 ua5 j^ySLstj j-aj 3j_aLc. 4 7-4 n j-* ^ 

j-xl^-AI 4j^jJ1HI 4-ijlj-jil ^yzj %\ (jl 4Ur ^ j A I « 43 L^. t j_a 3j ZuaJI 

^Jjbo <j I w^^jlj . I jJ, I ^yjB 4j JLC-^U t^ju d ^ 3 JU JL>JI cJuUdjJ! 

3^3JI ^_jj-JL L;r lc ^ Juo ^1 ^"iikVI 4JjJ 3jl_il JjJ-uJLI < m< a 

J (jL>- lTJ-»- 4_jp3 lLUjlJ 4 tt j~i *)^ . 3 j)^4 i_J UJ J LH 0 L^LH ^ L)*^J 
« 4 j I ry-JL ^-j-Loj £j Cu ^j* ulu aJLL ( j-£>L>Jl JU j II ^dj^. 

,jl — JL>JI 4 t j i In i — £^^jJJ ^j^o JjJIaJI ^JuJ> (J^Li> 4j| .^j_-jojJl 

(J^o c-jj I U t, I JjljJl aJl (jj Jl^J jj>JI l^jljjLa ^j-a I uuu 

.«4_ifllj^oU ^ mm nti I j 

1999 jryaUl j^. ^ijo J ,,,1,,,. ^>Jl ^Ll^JI ji The West Wing (*) 

.^Lsl^a^ajjJI i_)jH>JI U-JJJ ^jl-lj O >J ^K=VfjVl .-.jitl ^ryUUJl ^jU^JJ Jjl il^j .2006 j 
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Joj (^yic J-«-tjj J 4aJI clljJIi pJ :4 1 J la jl i I J — >. 3ju^ 4 — stjjuaj 

j-JjjjJl 4jtLuai Jaaj i a in tL ^JL-u£" 4±4J>J1 u — 3 Lj T 

4j<n4, ^jl . 4 — Jjij-lil 4 i_uJLtgJI ^ t rt i n V" <jrl — uiifQ I^jjSLJ 

J£ (jL^ (jl ljJ) j^aVl ^r^J )) i)\ — *U1 1 J-A ^ dJuJ — ii SL^bta 
Ij^oj IJLj tj-aj <4jjjIj 4 j j ^ aJ 1 o JLA Cjjljfj .(<4^LaJcaj jS-Vl l_3Jl2j 

<j! ' L^j^ 6^ ^P 9 . 4 j j->a J^LaIII ^ u atj L7 ^J pit H (j_>a Luuu 

c-3jJU V OjIj 4jj>^I ^1*14^! J* .lj £|>S1 ciLl^J ^JG 

4? JUt 4jj jLflj . <( < >>jJL 1 ^_kl 4_jLL=>j (jj^l i ir c£j#.ljT (jLfl pl*JI ^jX. in t'",\ 

4_lOj^ ^ j ■ "Jl (jy^ UajI f\J-^i JLn5 ^lo"t^< jqJix. 4j| IjJajj .tlJlHl 

^Lq lm Lo> i uaju (j^>> p 1 0 ^ jUr — c-SjL«JL I <?jLft ^j^uLlit * .."XI 

. ((4 j t <>1 j < .ill dUC. \ VI 4^r mi uJl » 

4jVj 4jucjL>. CjLjI^ ^ JLvLj 4^loL>- 4_ujl>o a ^ % }3 

j-dj 4jjJLa {jr^3 *u-JI^jJ 4^Jl <i ■ nil ^jij lj I 4jlxLw ^J! ( J_ojj! <jjLK_> i") 

CjI l-uIjJlU jj<^U L0L5 \_LA .^clixj ii ^ 4 jrt V U 4 flUiU ^ 43 

jL>jy (^3jl^5jlJ ^jjq) 4^jMI1 JI>aVl OjJal^J OJlju3j 4j? ^Jluj . \\\%\\ 

4uj1 trtTTi 1 u\ CjLuuIjJ jL>o V ^j^LqL- lJlxLs^I] (JUL! ^ tViMilj <4 jl^tl pSL>JI 

125 



* ttiftJl till 

3jUJL>. lZjLl^j liuQ 0_3fcjJl (^ic Lftjlj (J^DJ^V I jl^Jj t (LiLc ^ V<>>Vl 

<Uj1 irtrti i nVl lZjL-wIj JlU ^LaJua Luijl 4jt <-iJj-it La ^jLcj-l^jJ > ^fll or {j\ <\i'e\\ 
dJJj JLaj ^^jLdJj .^Lxll ^£ IjJI Jo t a ^<u-ul 4 jir ^llolj t^lc ^ijl- ^xAsdjl 

43jlv^ o^jJI J£ ju-qjlLI LjLj 4Lwc ^ JL2jj^N J^l {y> 

. 3 Jo Jl>J1 4gjl inrt*iMiVI 
4 1 j n u ^yS l^jj^ol jjja ^LaJI j1^j>JI q\ Jj 1 JLj oljijimifl jJ^ljl JjlstJj 
j^ic 3jjla 4ohifl jVl 4jjJ <jtj t 3jcUH LjL*aiJL> ^tia^l Ji m.m jt ^[ 
,jja 4-stJja J-uarwj . 4 L4 1 tJ I 4_JjVl lJIjUII 4_ijI <^n*i < J CjL_u!jJ jL>o) 

^ 1 rt I > J 4j9jjJLj VK in I iVi ml J i4 r^U t^La <-( ml'-tJ t lJij3j I 4j jJ>_La 
Hjl jmmi^U j^yjLulxwVl 1 1 3"^' (J*-*-" 1 JUljJ . «»1 ml Jjl ^IjjvV 

Cj\j-lmjj6 j-aLjjj J-*j 1 o j*3 ^jjual Lo mm i ii j^jJI CjULuJI gj^-Kj <~ij 

(jr^" JL^^J * ^ 4 ^- c (jd/ 4 ^ ^Juijj (Jj^stJ j^aLjj^» <4 l^JlL^JIj ^1*J! 

.4 joitH l^jLmU 4ui**JI JjJLaJJ ^jjl jLudl JiAj 
ijj^- i4^al^eJJ j^Lj?t_a 3^ ^ er^-* <jr^! Lr^ J *-*3 

i^lp ^,1988 r UI 

: Jl^j . LijLLajj-jj 3 J VtU CjI jVjJI t]/u (CjUaLoiJ! 4jjLLq 4-ul <-u! 

LjjjiJ jJal^j LyLLajjjj *>jl%iX1 oLVjJI ^j- 4 J^j 4^>L>JI cjUL^jJI j — ^3 
jjja oLjLj ^jVi LljlI j^I^jjj . 4J (jrtirt V U 4_Jl£Lo ^3 jjJa ^ 1 <^>f ^ 

4x.j 0,-tt a ij^fc^j>Jl lL<-o». ^j^a * I ^ J V" < u"i 4-3init>a ^jl JlL Oj nif ^j^a jJi^l 

^jJl 4 1 or ^jjQ ^jjJl l_uL>J1 I JUfc (jl 4JLlL>JIj . (dfluirti 41^ m*^t 
. c jiaLull J uiUj ^ 4_) jjui ^jjl ^jJI jjUs cjljUnrtl 

Lq«LlC 1 4_ujjj I ^jl JlL ^j^lj ISu^sI ^j^. 4_oLuOl£L-_i_J Cjl luIjJ 

^J|^i3 JU i^jrU^JI iS ^^lll — till (j^- OJ-^ ^ 
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j_>a JxUllI 4 uj\1\ pfiyis*. ^jMir>ll *U1*J! ^Jul lLLJjJj iory^LJl 

l_3t_i-^lj j^Uj till ^ £jJJl I Jufc IjUr — OJLI ^JU4> 

oULaJ (JjojJ el <_uj ^Vl (j^LxLJI (3>^ I ju^Jj nj:j->.! ^jl jJj ^ l_iL>. 

•(^JJ^' ^3 <jj J t>°) 0^' £-* >^>V 

^ <^ tj 4-^>I' J l)^? (u^^° 100 ^sbj <j^J} CjIj j LaxJI 

LJLc. ^jls 4^ j^i ^Lal2j q] ^JJ IjJaJJ . o- 1 -^ c^ 9 OJ — 

.^LjjjlIJ 4-uK i nil c— >Loj)U U jlj-j-ul »1 Mi'^j Jyl Lo 

L^j j o"( 4jaUU 2LJjVl cSjLtll ^1 tiij ^JUJI JLLj j^yk. oLq^JjlII 

^SjUIl : jJb 4 jo ,nj (^jJI) 4jlUaJ1 4oJjVi l_9jUI! jUol (j^>. 

(1) ij^u^Uii 4j}15 ^ ciJbj (iujdl SL_pdJ SLJjVl 4 jnUn 

(3) tfd*Jl cjLU£. (2) mLmVl 4-lLajlII uU j^UI 

lLU j (Jlo>a . 3 j t s\i -Tt-o 4jLw| ^jJu wiJ 4 Ti 1 <i I La ] J JjJUtJ 3, n a j jr 4 1 u I 

IjUj 4j<Jtll 4j_La jJi CjLxojIuall (jLiliJ JjJLjfej SjuiLI j-iA 411^1^1 JL^I ^j! 
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iL-i^^j 4 iij-Ni^ <^-3 (DNA) LJjdl IVnmo tj— l-g.Gr 

^j-LaJL <(L»Lc L£lj->j» ^1 «l st^al^ La^» 4__jjJ <jL u> -aic — jJI jUsl IjJ 

:^LU! JIJ^JL J^ljj ci^LJI <j£ jclWI! 

?Ljo)l La t. Mlir>^ J-o Cut .M'tloKt^ 

♦ 4.J a U 1 1 2uJjVl i_3jl_*_U jLt^i ^ L^jI Ju ^-flJ 
^1 4t miJ * pLaUl 4jl>s ^ ^1 1 1 , j 1 ^j? u — IJ \j — tsjj 

jjJS icJGl^JI j xC *LilJl jl£ I jj I UP J ir->^ JiJ 1 <Tl^ J ^LdlJI ^ M 

>LJ& 03^? U' U ^1 SjUaJLI j-iii 4ij — uiVl 

cjLjL>.I ^1 ^\ "iVi 4i5 L^iUi^ oil (^jjsj 4jp9 tilljjj . Ijjju^j 

i^ir 4jL^>u 1 — y> ^pji ajui <is l-Vi dUj jiia ^j^^ 

: uj ! jjud / i 4 »j uaj 

4_j^ ^_-iLc ^JlJI 4 i^uJ^JI ^ l^^iLc J-j^Vf 

.3;lj->*JI JuJui jjJajVI 
: JlLa <4 t ji _> £_jL2j <jX. 4 1*1 1 rt I 4 ILliiVI ^j^XJU (j^J Jl^j 

^yic 1 4 t_i ir> tt-jlj / L-La_>> 4 tj inl j_uiaitJ V 4x. ^jl (j,— IJ 
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jj Cu 4jL>»1 jj^-AJ tt-^jj Vill £j o i rTn pljJI <jl Jj-aJI (jj-A Jlj i-«-ll 1 JjL-A {jC 

. (^jo^jll ^3 {ja — i-flll ^J^/l JL^JI ^JJ — iIj L$jLi L$a* 
^ j t- Pi 1 1 (j-U JjjLflJl^ 4-J1 flWVl j j in <"<*3 1^1 1 ill L$3l JU 4 ijt a 4 Pi 

^ ld*<^i£>>»j .c_jjLtlJI 0 5 CjLcLq->J1 jjjj it 'UnU ^ Irj 

2000 ^ aiUoiu i^Vl ijSL^i ,„vi 5— ijjji jn-, ,t,-j 
ju:vi a ifli.u 4jjVi ^jL^l, l^uji an ^ .^y, .t,* 

4j^_L(_u c Ami ^itxbl 4-ijl 1 r> ii" ( nl 4 1 JjJ ^ya 4 1 a 1 a i3_iLc i^j^j ^JjJ^I 

jlL> J£ c jx. hi a 1000 J-ftj — tljj i ^jjj V I j^ajjLJ! — ml 

^yjj^/l J^>Jl ^jX. ^jj n mi^jJ i4 j nit II 4 j i AjJI dt L-^>j **i<i U Cj I j I m ^ I 
jJll>.» jl « I — jaV A iil a m ^jIj — AjuSJJ i^^aLlJI jM-^-U ^ — 45 ^j-^ 

♦ (( <U al* \ \ oj j >ill 

IoSLaj .^JJI SLugLJI 4 jljVl <_s>jL*il jya 4_y»j^JI oLaU^VI 

^Liio>. La i£JLq Lflla l^jju ijr*^ c2jLjLljJI [SirT ' 4^>- ^JL» 4 1 ^< I jLu^VI 
l£? JILcj *aUjliU 4-p.UJI (j^a 4-jJ J^SJ! * i i • Li ^3 — l^u>*j ^j-o 
ijjjls ^ Jljw ^jSLsj ^-jLjj i fl 1 J II IIlA iit~i t 4 pjn 1 rt" iSj-^ J I I 

La i JjjJo (j-^j 4 1^ 4 "it j 1 r^t 1 . h n*i "fcj I aj — ILjJLij 

. 4Jj)^ 1 iu La^ji ii<i"j ^ a 4 j f lIjI^jlS LLiLjjLaA V iif III ^ 1 11M 

^^.2UliUI^VI 

U>^M' ur-^' o!jLui>-^l ^ 4£[jJ — ji^o 4-LIl^I ^ 0 ' >Tm L^jI 



^jjj mi 1 1 1 ^ Jbo ^<?_!^ r J i^"w ^jJI ililjlajJ! j^jj! 3j-laj i ijnll I jj 
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<>Ut fell 

^LuuVI ^jJ 4jflU.lt <UJ jVl c-9jUJU CjLkjJ >U at^LA - 1 

.4_JjjJI ^LijLiil JLac 
ixJjjJI Ju^Vifl oljl — ju^I ^ < nt<>> tj-a 4j£j^oVl LIaJI <j^j1 J — II 

Cjljl M^l <j i n ] 1 j»JL£. ^j-C *)\ thfo iCjL-LbLjJlj ^wjJjlJI (j^Q J£ 

I jj^j <upa LiUj SjMc .4j^jliiJlj 4Ui, f £l\j 5uj!jCLiV1 ^jIjlII 

^^jjaJLt-u (j-Oln frill i^ll ^L^jVI ^nij (j^jxl (jL> ^jLaJI ^ <i< iu Ij 
(J-lj£jj^VI (j-*uJI JJL^ {jJj nit II ^jj-ili CjI j nt < uJ ^lUa ^ya :^jJI 
^Afl 4jUI 12 JJtJ a L olf <jj (i fr" 4 » ^jLj p (j n h r> Q j'vll 

J\ 2005 fUU aj51, rt a-„„VI l^ljjjl <j> >3 jjuJ! . jtSLJI 

.4SUI^28 

JL»JI 4^>. 1^ cr^j) UJ Jcdjj JIiJ (JJjsj tJ*J^2j <jLLI 28 

43>l!i o» u ;«j L> ,3j«MI u^jUIL. 4^LiJI (^jVl 

4 ae j" S 11 a A A 0 ' ^ * j ' • Joj^ ilJL> ^ <Lt-Jj I OV ^ya 

pi j n nil ^j^Lv. 4>>a JLOjua 4^aLc CjIjI jjv- 3jI jl ^J-C LiJj JLOJ <LajJL> ^^jfj V 

^jjlijjl (J i^<i!1 i?j-u I ^ jJI) Jl j miTI jjjj o' Cy* I < ^ ojj • ^-hIj-^ >^ 

4^LuL^u^fl 4 j 0 It II <_3jL*Jtl q \ CjI j m t < yjjl ^jdCuJj^l ^_ 7 lJI 4ajl miin n VI 
.Urt'^ 4jUI ^ 10 ^ l!^1£" Uin *4jUI ^ 12 jlo O^f^Lh 4 ^' 
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ietfcltivJjfc'tjjkU ill* 

Cjjl>- 4^jI tr\7i~itti\ 4 uiljj (±jJL>»1 ^ Jba, mil Jlaj 4_ijLj SJlsbjJU CjLjVjJI 

. (2) «4$m<>35»-, 

Cr^ ^3>4^i 4jn.lt II 4-JjVl (-fljLtJLl ^3 fj i ii ^jx. I jJul^J Jjl ^j^jj^Vl 

,3jjfcL». 4jLwVI 4jjJ CLu\£ <jj y Ljr ic. Jlj uJ\ I JLA t'^jla La, k'rf j 

CjljjJail jjk CjIjI m^w^I aJ A ^-L>o ^^k. Jjy j j^e Ji^M)) : JLa 

dljj La <jj . JijJS J£ L$ Ly iJI ^ < 1 1 « Cy l£. ^.j 4 It II 4j lJjJlII 

(Ji-l-i ^cLtll CjIjj-5jo ^ dilj (jj-jJi In a (ji_j£[j^aVl (jl 4j£_i!lj j <t» LlA 

olj^-lll Sjljj^! j^Vl c-^jUJI <ya 4.jgitH (-ajUJLI oLkjj 

.4a£j^aVl CjLlaL>JI ^ frl gJjJI j^X tjbJL>o 1 flJL^LmJ Lr l3l 4j .JjjJl 
CjIS^->.j ^Ijjuiui) ^Lj^dJI )) ^j^aljJl J i^rtll ^3 4 jlf jlUim La ^-4> I JLAj 

j>* mil jj?cJJ! ^ lr C^a Jl3j Cj n<iir> I jl 4_j jJI CjIj^aII oJlA ^j] 

cjljjLsti j-JLI S^lj^J 2Laj}UI oIjjVL ^_>}LLJI ^j^j <jl L^jlSLaL ^La 

<j1 4 nj 3 -sJlj .^jLjjv ^j^a 4 1 1 n a SjuJlc J gnr ^Jua ^ lr SjUJL>JI <j »lt 1 1 

L^ujJU t^lJIj 4-iKJI iMja ^^ic 4jg.lt!! 4_j lJjJlJI CjIj^oJLI Jjj l^-ioS" 

3 jLLI 4 tj iU ^-aJ 4jI_5lU 4 oj^ 3 JLflLj 3j j in 1 ) ^c-AJj^J ^j^ltll j-xC jl Xtl 
. -j7ij t ) jJI (jj^Jlj Lli£^ 4jljo1d p^'^ j t 4_j_>JI CjLlj1£L11 Lajj 

^ I t.*i I c-j^LLaiJ Lj^c Jjj*j 1 a j 4-i (-uljjdl cjIjj^SII djLA jji dJJ j Jli>Q 

L_J>LkJl pVj^J 31 jl J \tC\ La jJl3j ;DNA l_ijJI 4tjiU ^ ^ - 

4 1 j ^ ^ jj_3_*J Ljr _Li_>JI JjjuljJI LI 1 n^ j SLiJ! JL^.lj 3^1j^J mn'ii 

< ^j^j J i n"i mi U iZjL9^L>. Jjy'~*- A 4 ^j^"^ ^aoJI cdjjLj (jl ^^>- < N ; m^a 

.4^jJI 4^>-j Ljr lc fj^Z-L* 
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>kll till 

-3-JSJI 

lj JjjJ ^ Jlil uj^ — LaJI <j1 ^a-A t Lufc ^^lub JL) (j! I U (j-ajJj 1 1 *AJL>. I 

(j^t i-> ^ji In ri*W n U^j 4 j o 1 1 1 1 4_J^VI U o It ^ . ,.l , ..SM 4_uiL>J L) 

<_fljLtII (j* — ii 4j e — Cu \ <\$* ^LaLc. ajL^JI ^ J^Uj ^-Ij * Ijl^j 

^IaJI pjlt"i (_>-^jJ3 5 jl i n^M ^yl^. t^jJ-Sj (jr Lc t^Alj in 

(jjjtJLlaj ^jkj^/I ^5-1^. . 1 it <\ m iy a L7 ^ L-Aji^l Loj i 4_yi i-ujJI j-t£. 

j^vjVl («Jfcj .{UaJI Jjl-£3 ^ "ft I ( rt^ir>tl oVLLaj cU^Laellj u iSJI 
4_»jLailII 3ju*1 ^ixj n rt-^llll 3jLj (jic Jl i^Vl ^ I i >\ j I 

^3 — ljj SjLuu ,udJj j-lL^ ^ NOVA ^Ljjj Ji* 

4 njn^ill jJb It tLi 4judI> Cj La j 1 1 4 <j C ^iTjIL ^ j i 1 1 1 J J c 

. (( 4 j a U 1 1 4_3 Lar i ^ T I » 4 j a m t La JJul SjLjj j»LajJfcV! Oj Lj 1 I 3^JiJ I 

. I *jj mtfejj Jjjlj <_u4_La_3ji> ju4>^ 

^1 4 aV i^>ll 4_J^jJ) oLaj>UU Sj^Lfl jL^ <_jL uuVl £^>\£ Lj! ,^Jj 

JljJJLI ^>>a i £btJ ^ j\l U'.VI 4Jaij LU JJL>o V Lkj^o! 

^j^^t^jn^tl^l LU ^ Jj t 4joUti VjVl ^ajUl ,>a 

jL^J Lr ic 3 OjI «J1 jxlll 4 at'.K ^jLi OJJ j£ U j-JxZ j . t^LStJI L^j 

^JJ g ill 4»LajSLa Lqjj (j^ftyal ii ^j-^Jjj^a {_yA l_jL£L]1 

jjn^o (jL£Lal ^j-a JjalSJI 4_<_uLj ^Juf ^^aLi L yujj^A <j\ i^ajjtjj . La JL>* 

u^jLJl 3jj)U , .,!» 4jL^ ^ dJJjj t JLfcll ^ jMUVI ^jl33 ^1 

.«4iJt1l 4J/VI 

ji ^ >±>ja-a-ll Jn uaajfc^ cLolc ^_js oULi! U 4^"u (jr*^- J-^^J^ : Nova I — jS^j (•$) 

«GL1U ^llil ^ (i^Llajj-JI) "lt^ cr»» J' ■'■ij '"'j < 1974 4li Iju .4j Jr ^-'<l 
.[SjWi] ^^Sfl (PBS) ^ Jl ^ r3 JI ^jVl 
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a.>4bJ' A-J^Vl JBjLb^U SjJL^yl^j^t^aj 

^jJ 4joUH cfljUI! (^LiJ LU 4jwLlI! cjIjjVI L£jx, j3j 

1 iliiiv ^3 JjVl ^LqJLaVI JoLLa 1 1 i j rtj i I J A Jjxjj . 3 J JL>JL I ^aljjJ! ^» 

I La JjJL*. ^^fl iLo^jLi (j.* ^jLuoia^ LujJj .j^LxU ^^ic J <a"i t"t £ _ =r IiJ 1 
: 4Ijt"i i ii a J{&\ <jl 4 it ts> \ i"i <\$a t <jt 

^ ^jJI (. .ji.iH o*U^J U>^ ^j^' lt^' ^LLLtlJI 4xJjjJL \\<i\ 1 1) I jj LjJ 

(- . ttj 4 joltl! 3jUU I A L y^K i^^O^j^Ua t 4j«ltll 4JjVl^jUII 

tJiiXI J j, 1 1 ii L jhL i£ \ i in i nil ^jJL 4jI . tfl nl**> La £ja i<4 j o fr^M <_<j>. { j r & i n"j 

{j£L dJUa* 4jLvI i_u^j L-flj m <Lil cZjVLULI JUj ^ya Jjut dJI Lft j\£ 

jnVni 1 o in ijjjLcuJl dLjjjj! ^ jJI DNA LjjJ! ^a-uaa^j ^^LiJI Jl^uJI 

w . ..Ijs jj^Ia ^^xil La 4j3jjla ^1 4jfc.l^. (Un4 Li — uuJ Lu I I JJb ^ it 4 

. pltJI 4-l* jaL CjLc^LLsVI jl^T LusjI c-Bjju ( . . -it j Jj tL ^g —j 

■ 4 iij^Ji 20 3 jJL 4_lC 4_uLua21j^I 4^_uIj JlI d U i ^ 4o^ ^ 

^Jua ^ It'll J-dKll! JLx^il jjiVl JjLuaj j-iXJI ^paic ilJI Jlic 4_uJjkJI 

(jf l_L<fc I jl Jj^" < >< * j-A . Ltja ^3 mjjl jjf a ^ n ■ 11 pU'll t3l^>Jl 
' ^ « ^JjJl>o ^ ' "*j x J>^* J^l CjLjLljJI — « £j_LJI I Jufc ^j^a V"i uu 

) yAA q£l ^jwLiJI jjjVl (j Lfl 4_ijI JujVI 4j-«jJlI! (^^3 ^a_il±J < j_4 pjJilj La J^aJ 

■ Lljpd L^jIjlj 3j I><i ^jaljj ^ 7f\ JJuuaj (J3^-> Lol I JLA ^ it <a 

3j_ijv 4J CjLx^j La 1 ■ lji jjLi Jlj £j? LjJj . ^ L&Ju^j ^ll! 
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>U1 r*U 

^jvjVl ' In cTiT) L-flj i (i 4 jultft i—fljL*Jtl ^j-o ^j'^j ^ j"i t u a ^a 

jjJJ 4jaLb)/Lj t<? jut JU. ^1 c ^k. j . 4 — ^Luul jlUij J\ 4J ^ — uilj 
LLjJ La fj$ ^yjt i Ll^-jj^iiJ. J^oLiJI ^Ljb^JI ^JIajs ^ « »jJ ^ jj jJal jj La 

. L^j JUaj La j 1 t a Qja 

C*\ij\21Ijl jUO^Yl (njorilj ttZit j j^atl ^ *\ ji^Ju^i 

I JUfc <jl LiJJj .J uaiJl I jufe ^ Ly l3. 1 lU> La-a j Qtll 

^JlxJl JLAaj (^jJL ^Ail — a IjjLfl ^jLail ^-f^J (jl 4 J c_xJjJL<JI a 

£_La — l^JI LH jJuj ^ylJI CjLojIaXI Sjlx. ^jl j^j ^jJI i Cr al\^S\ 

4j^Joj 4j <i < nl La JjuaAJI IjLA j) mij . 4 U j mi oLajJjua 

. i j * j « Cj \ Jij <\ a )) j I 4_LL«u! jjn^ CjLL^VI J-aLj jjj^Ls »1 i^in"r i nVlj 
^ya .La Ju>. ^1 i 0 inlli ^nirtM 1 JL4 u li>n <j1 Ju^j ^jJl ^jLdJI £>£Jj 

^l~in n £)l ^jJJ ^>a J-ua^Jl ^Lii* 4_uoj^*-U 4 iVqLULj ^jl 4ji luj 

♦ ^a-L^DjJLLi 4jL-oul 

^1 td-iTTt i u\ j! ji <ySj\ ^ jJ SjJsI jail u^jLsJLI ^ _> j jlIc 

4 i o i^**m Lc^a CjLajJt.ll ^yA ^Jj i st-** i LJLc ^^SLaJLl ^/uuo 

» 4 < * j u ^ ^ 1 ^ ^ 1 

^1 Oljl m^VI ill Ij J He .4n\'t^A L1»L_C:U^ jjjl 4 lmJ^ jUi^l 

jnii \ $ t 1 1 4_ajj U"i >o tjj^J La lj jL»J 4 n l"i -r a (jl jJu j&JLdJ 
^jjSIj ^1 JL3^ ^^^! ^ — II i V^nll ^yA njll jj . 4Jjj1d 4 fLaj 3^i^ V a 
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I 1 JL& i^Jkfl 4j3Ju1> L^iaJ l-ar^a l^n t^^J CjIjj oil 

I 4_f ulA Jl j£jJL) J j l^j 

1 ijtfl — lujo IjJaj I ^ (jj : (jr L UL t-jjLija jJfcj L? JLi — uu L^J j-^^j 
4jL>.yi I IjlA ^ it a . jlLaieJ l_3 j-uu ^j" mil I JLA j^Ijjj 

IjUfc J j)*Vj Jubj . jnV nill l_3jLla ^jj uua 4j3j_*Jt — La JL*. ^1 — J-oj iulA 

5LI1 hi o IT » a J or JL>JI dj-A LxiSLajj '(jH^it iiJ I I jufc 

i ^ ill ijLl^VI CjLxjJ ^Lj^I jj >JU -iJLstjj (1-6) 

IjjLw! o^JlJI j—^uV 4j^m 4j >^l13I ^ ^1 jJI jj^JLI ^^ic Ju>Ji 

I jl ■ J_i3 J£ 1 o n 1 iJljj-aJI jj>£. 4_)Lw^/l ^t^>" . ..j jl u^VI ^^Ja jj^ax ^ciij 

^JX. 4JI J dL*%C L^lV i4 illll ^0 wLj jLu^VI CjU-jJ ^UjvJ J^S 

. 4j I mil djL4> J^tJ 
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^LiJI jjjLLaljj ((S^ppl ViVI ^LijjV! <Jj-«j jL>J1 ^>JI ■ 

ur^ iSjW*^' fc*^^ SjLcj j>j^na :4j£. < T »yir-) (jl JL>-V (j^LoJ V Jljjai 

jl n^VI j^jjs 4MtH Ct \\£ I jj (LW) .((i-Lul^l JL-aJll 4jjJij 



SjlSliS V 45UI ^ lOOj j^^Uj-^^pl^ tnUj 



i JIJ-t* jn * .«JTJ ^^ic jjLS (j^V mi J£ (jl jJ jl .Jj; mVU tjrU j m<T<T 1 

J^aLtjo (jx, j^ju L1j *ii l3jju Jjj>-LjJI J La t. <^?,> 0^ ^ j J 1 1 a <u jl>-I V jf 
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jjtj ^yic ^JSjJoJl ^jIlA Jrfj 4-iojJI (j^Slj LoJuc 4jI I 4_jjvL> Jyj Jl^o^ 

^jJI cdUjl ijjj^jlstll j^j^jLw LiUju L^jU (6 - 1) J< m.II ^ j-aLU U 

t4-jaxll l^j)47sa Jlj^j CjLxj J (J ylc isy~r\ c-Sj-j-w 4ti> ir> 4jLwI Qj) mtm 
jLoi-VI c-oJLjj^ » Jsl CjLvjJ ^ lr Q J 1 J — 4_>L>-V1 JjfrnVj ^jjs 1 q i j i 
» I^jj-oj ^jo*>JI (j! ^j-Iaj Laj (jr l^ L^ji-i^c. Jl£.1 mil J^-u /ya ^LiUI 

tjl ijLl^Vl I Jufc JlLa J irin ^ i hi i n't J$ i nil ^jja QJ^J i m . j-L>.Vl Jlj mil 

^Ut j i u CjI Jj^JLf J I 4_Lli_uVI lr (jr Lua «^rtj3'Vtt jl Jl>.^j V 4j1 ^ iUj 

(^jJI (2 - 6) Mill ^ t>-J-M u lib L$j ni jjjCim L^-uju Cjl^i>a 

Latjjju IjlcLaj J* JJ tgjl jl iLJllil JUJ1 J <L 1^4 LliJL>o ^ill Sjl >J1 

. 4 r'.i^lls ^1 jLoj>o Jo Loll I l Jja ^ \t li\ I Jufe g ■ 




4jUoi CjLjL^I :Cjljj-ill ^ 4jL^VI (jr i^a :(2 - 6) J< jJl 
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(3^j) L>*J ' 1 rtj t 4>> jl M^VI ^Qjfcj^' CH 3 (JT^I ^ ' HI 1 1 L (^y^ 

. 3 j^o jl n^-VI <: I Jl1c diita 4jjo-c 4-ju-uJ 4>jti/i 

jl£U! i^i^VI 4nlUj ^ jJI ^.uVI ^ JL>JI *JlA (jri^JJ 

jLi>.I ^ <ui cdJj Jllo .guessing parameter Qw^lH (^l^qIjL) 

L*JJ jl jl^Vl i ' 1 i ii a\ (( I j 4 » (jl i)J i0.25 (ji o Sfcj 1 1 ^lfci 

^0*11 LUc) &J Vl oLUVI 

4jSjjl* Cjjlj LoK 4jV iljLjfc ^ Jjln i I JUaaj [j"i_|^ljLJI| 

jl M^-wVI inSjl i^ipll 4j^HI 4-j fc^til! 3 jLjj dryj 4_ji ^c^Jl 

.(1 - 6) J< r.A \ ^ iJLiJLl 4JUJI LaI^^I 5jI >JI 4 iljJ I 

LAJU£. ^ylll 4 In "i ill ^i-ri^il ^"m inl> 4-la^^Lo JLl£1 I Jui> LlJ ^>>mj 

(^-Aj t^jT 4jL>.1 ^Jlj <nl I juo j > n U 4jULI Ly Ja 50 <- M -fcj 

. ^i^ 'oil sj^JLI 

jl j fi i I o m*w 4 )l * I a VllLa jJLLj_a ^ynsjJU ScLiljl iIL>. VI 
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{jr £ j-A L*£) 4j jV^JI 4_j^jjlII JLai>. I j^ic J^i Zu £_a^3j^e j^a ^-j^Jajll 

j^s (jLjJjLoJLa J I J — cuU ^"irth V U jg" t j jrOLA jj Jj-flj j I LlJ >t 

4 mUr J£ jl ol^JLjVl ^ ^nUtlLj 4 i m> I LlA : jj^. Jj-oj 

4 mi U til Lr L^ ^K-*ll CjLvj^ JlSjJ ^a, \ Vitnj JJLst^a 4_>j)t ir> cu^a L^J 

^L£j>JI j^a CjL>*jJ 10 (J7 l£. Jj-tfO- (^jjl ^l^ill j5 I JlA (jr-U* • 1$ '"<1> 

\Jy t u a ^yjjl jj£jj J^*^' 4_j ^^in jl I jUr ^j^AJ 4_Llj — uuj 4 — r ulir <j£. 

^jir. JL>oj . I l_xAjusI 4 tnUr jX. Jfil CiLwjJ (jJ^. J<^>^ jj-sl^ j^a 

2bjLil 4lj miJ LJ ^3 Cjbjuiil <>& 4__jL*.VI 4jjJaL 4 JljiJU 

4_j^aa*o 

I4J obj — ill ^ 4_)L^VI 4— ^JiL 4j1 ^ — 11 j^j — ilj jl Lu — >.j 

♦ 4ji>>LjJI CjI xlfllll j^a Lr aJ£utJI 4_txicVl j' il CjLaljiej m I 

jLxjl>-V VLiLo j^JL^fct cmj o-^ J I ' 1 fl* cr^i J**^ ^-jj^oj VliL* j>>* (^-^J 

16 jl il>.Vl I j A ^ JuL» : Lsfcx^ayO Jj^JJ ' SAT 4j-t-oljjJI CjIjJLoII 

JL-ujI ^ JJaL>JI jJsI^jj jr^>- *-lU juj i4_JI jail Cxj i^JI ^Ll j^a Lo^j 

* J^JJ (j^Uj I j.<-Aj .4il^Vl jl^h'tinV ^jVl CjljjjJl ^1 j^uDJ^rtU 

I jufc (., CjJjI I jlj .4Jjo\£ 4ic lmj ^jlz. ljUr J-uastj <jl 4_>l^iU ^ 

4tj >Uj I JLA ^'^tfl . 1 oloi^o ijl m^I 16 |<JJ 5j jLa Jl gV^VI 

CjI^jJlcuJ! 3jJL3t-A CjIjI m-^VI ^jl IjlL) IjlIi i^Sj fcj fj\ LiLLl ,j! JL>J1 

4-j j) t ts> Jj&\ 4 t \ ir> {_yC Qj) JJTJ dh^^l k—J^LLsJi ^jl < a 'M'> > t oLj>.jjJlj 
twJjl Mil LjjjJ^JsIjjj (jl * LjLac I^JLlj - jj 4 4j^jJu 

J (J I 4-l3 Jx>o ^JLc ^j" j* * Ljjl IjJ^J CjI^j JlojJ I JuJUt^J 4 J 

L_j^LLaJI J^i^ ^j^j jl j ^ 4 j JlII ^jJlaj 4jr fl I "Jr a JoLoj 

jl ^JU .(4 nl laaJI ^LcjJi j— c 4jK1L) StllVlj 

j^a ^jJJI I JLA I JLjJL>o LU ^^Jl ( _ ? A CjI Jj-ail jX- 5bLwVl 4 J/laJ 

.4_jjLoll g_ALi>a 
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4j>taJ 4_xl^mi oJLA jjjq L^^aistelmJ <j! ^jLUI ^ JUjI j^UI Bj< all <jl 

LoJlSjj 4^9 J> Jjl-r") Li! LJij jl .CjI JjJlU {jC \A>^\ 4jjJoj 4 j ) n" 

lIjLjLwVI Jjl Vif Cj 1 j ) n"i 1 1 <j_<o I Jl>. j±£ Jl>-^j :4jl^jJ! ^^fl J^lj . £ jLLLU 

J1*jj ^ylJl CjLLwV I *1 i.n-wl ->j-at>» ^-Ll Jj^j ^,11 1 CjLjLjj uVI -j^. 
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7 



flj (Jjlaa!! I JJb ^juojJL 4-4#.^La Lkji^l 

1,6. ,A I .U~.ll O j> r 1 ! \fi . ^ - ..1 
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3L_>J 1 4j^*o j I J ^ . 3>j i rJ 4j^£j3 j j jjo U 1 1 >n I j < ^ ^1 L-rsJ 

fQJfc j^a 1 <^r»j ■ n i4j_iL2ll 

La jLcj^uj MjftJo Li3j i-aj V tiLujLjJL IjjJa pl*JI 2ua^ j*i ojjukJI 

cijIjUoVI ^Ic. 4^3 4jj1 .o'^VI jJaLULI j_c tiujuv ^1 J_^*1j 

i'iIq 1 11 J£ j£. I JljwIj Lij^ (^-uoLSjI (jl jJL3 3] ^^xjj . 4->a, 

(.'(Tiinl Ci'^l ^ ^iiM (jjSLJ oJl (^jI^ tlli j£. cjjL^tlj I *£L>- 

La >Un^ ^ jJal^J Lcjj jl i4jJLja ^^jJL^ jj^f JlS - • *W>*^ L)-* 

4 j < n"i> I (_£Jl)1 £j1jJl m iVnl£L!l j^a c_j ^ (j?^- (J J ' >■ 1 1 j- 4 

4njn^ 4^l^j jl I ijlr jL^ «S(«d*JI I jU» LJIj .1. ^j-La*i jryv LuL* Ij^J 

^ JL*£.Vl JLwjJ jrVJ t^LxiJl 3jLSJl j*_pUJI jULaljJtl 2ldjjJa jl 

cl.^ltll Jjl u 4_jjjJo j£. 4 ah V a J >. 4-5j^L Jlj mil <jy ^ j 

Joj — lJI <bV 4_*_ii jj pl*JI jl ^ IjVl 4^j-g--r-U ^j—J .jh alt.Uj 

\S^3 *J 'hjH 3jl« 1 n j jj^JtJj 3 jLjjj 2j \1 <V^t t-4 uKa Jjj n Tr"il 

^uLlJI t j^a Ujj* 0' l> * J ' J 1 t> 40 0^?* f*l*-N jl 4 — C ^aj c J J 

jl j£-*J liVl^l ^ r r nl£Lo ^ I J^*JL (J-ujJj 4jljJ 4^uujjL) ^ ni t^ljljUi 

. j_A L^ii^o 

^ j U"i 1 1 4_IL>. 4 i-uljjij 4 li^LlJL I mmVfl jL£j i Juj o mijj ^Js ^4jJJLl 

(jjs cjLjuoL>JI j-^j^I! . Li_Lt>.j^ 4jL>aLv. t ^ li^jjlfl 

L_-x^La3j . j j M-v.jJa 4juoLw ^ |"i 0 a j-u j_a JLxl ^ 4_l3 iij . 4jVjJI 

c-ltsb — ilu J^j ijyijj — a ^yic j->-VI j — Lj Jl^-IjJI jj — J , U 

4jVjJI 4_^^_J jJJlJI e-Lw .4_i^jjl^Vl oL^ljjJI ^ 4 i,» V (^Hj 
j t^-r ilj ' w ' "J^J ^ c-il II 4_)LLa_>. j 1 i"i r Lt tjj . U-^tt ^JJ 4_jLLx>- 
jl ^U>aLseU I — fc» jSLaj^pjl 4jrtj<ll j— C 4J 4l<^ Jjl ^ 4 — !Ls 1 a 
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uiUjl^j In i ti^j 128 jj^j-uJI (jj^laJl CjLcjj Jt* ^j^a J£j 

(jojj » a) T '** L)^ ^ J 4jlxL>. t-JLLaj U ^>Jl"igX ijj^^jiuiH 

. < ..11 5uAjj oLajjI^VI 
orOlit jikJ! (jL l^ljjl dj^jj! j «Vl ^ rAU\ 1 

fljlt'H Uj->. i rTi^lVl cLol mi ill JljJ^j 4jj^ w rv_) ^g-rj 

^jJLI (jjjU* f^j* £j »V> Lot LijT j^jJLi J — ajj-> ^jjjLa (jr — Sa 

. Ll±jI ^1 

. 4j Ijuy O^J J-iJaSl ^-A j Mif wiloJi (jj-oJI 4 • 1 Jul jjjl (j^a 

<tajLU 4 uljjJ ^ oUH ill 1 U") I ju l;t jJI * 1 1 (jr ^ (?jufc j! 

. 4-j 1 »jUl it r Lj^SUI L^-Lo^ (<jujx. Lgj£L! j ^ ^ v 1 HI 4 jtj iUII j Al^lxtt 

4 4i j 1 1 nil 10 1 U JLLc 4 3^x>a Oj jJb I jlaJ I 0 JU& (j I (j^a ^aX.jJI ^ Lc jj 

^3 Mif ^jjoloJI (j>^JI ^>-ljl (ijy 3 VI IjLjj ^qJ d J7* j ' A 4_uljj 1^*1 "iljj ^jl^ 

^jl * 1 g 1 1 U (j-uj jl . j i^ir j- ljjIjJI tjj-ill Cj\ \ ^3 4.-r.<<r>lj t'^ nn I 

(j^a Lr ic (3^J (jric ^LlLxjlj-Us 4j — 1 njtnlmij ^L^^JI j^jjJbljo 

^ 4J uiL-u ^ 4_UjI jJI djiA ^IjiljL^ Jj ^LLaj^JI ^Lj^jnll ^ ILc 
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>J*lt tall 

^jj-cJl jwjlna L7 -_j3 4_j I L-3j^-*Jtlj . Sj jt 4 j ui^a 4-ojLLi Ljy S lj 

fVgjlSLo] ^ 4_U3 t-u^JI IjHL>oJ 4 1 n j j< fr Lu? (jl^ >^£. £ (jjUJI 

. 4-aLcI Sj^JLu^a ^ <i <»jJI pjlt'tll J-i-i-u clul£ tiiljJj iOljLjaL^JLi jljfcjJVI 
(^J — <-ujj * La 4-I4I JU^^Ij tjl Tinll J-qX. u*J1 j — Jul — mi! <jL£j 
i-^Lua ^jJ 1 j^a I jjj" JatU 4ju! ^! jljl 3 jj! (J^l I J^Aj . lg Jtj 

I JJlC ^>Lc-aJ1 JL*I tfl — La£-1j • (diJL) ^jar ^Uifcl ^ 4jL*JLL^a JM >. 

^-ILc ^y^l J (^j-OAJfc nj CjIj loL^o 4j < jLi u jj^ua^J djLflUajJI ^j- 4 

cs1j-x^L>«I! ( jx. LuLLa^MI! I jujui ^bljlJa J^e l^j . j>±il »1 joj^H 

frllajLJ 4-C j) i U 1, 1 CjI In^^LU Jti^-J <<Jj L^JjT'^J^ o t-uLstJ £jJ ( _ r fl 

4rtjt\a ^ 4_t_4 Jfttlt LiL ^JLS LaJw^L ^1 J Cr — Jl Ajjuk L^oJLfij *JlL>JI 

Lxxflj 1 jin'lfl JJLJuJ-J I JutLuO 4_ijjJo -^lL <<U JajUL) iajV'l i irlj . JlC.1 i>i4 

3 jujlc olj^o \ <>> Jjv * I ju* ji^lj . 4j^_lL>J»VI 4 j.o 1 *J I joLu/^VI 

*JUi> CxJL-o mj ^1 ^1 Ijiaj) 41*juo ^ 4j^ ^Ja ^ jliaj^jJI <:1jjj_JI 

lLLI jJ i 1 8 1 5 j La Lu^-flj (]/L^Llaj^jJI IjjjU (j-uJJj ^j-C ^ j^j 

tLu.it>-)) : Jl^ 4 4JJ nil , 1 A LlL ^j! JUu Q-'^J O^i (J^'j^^ 

La» :^ljljL«3 cjL>I ,«S3juLiJl L« ^^SJ^ Jj *y 4i^ ljufc i^bljLa JU lm Lj 

^^j-oj I Lq jw^jl^" < in 3 — uo '*1jj>Jl O^^J ^JLu-u i Li — uu^*- SdJuLaJI 

. « ) 4 ilr Iojj^juo 1 a 1 nj 

t^bljLSa 45jj<^» >j 4" 4.< JSLi tljj^Ji u-^J ^ 4 i^inll i^a 

(_^jj_o 4-^3-j ^1 j^yJJ J^itj ^1 ^1 In" < ill l& j-ls-ic f.\ ^ L^r 1 4J> I j^ajjuollj 

4_^jw j 4J 6 uaJJ cIxjL^ jl .3j^>-Vl j cZjI JlaII ^ JLa Ji»Jl I Juk L-jjjiu 

/jj , a * j . U t \ J o t" ( ^jLj_u 4j^Lfc-4 jJuu V ^1 jljLa j Lkj 

.ciiStjJI \ JL4J 4^j 1 mi a j-fC 4 j 1 Cjhrr~\ \ c j^-L> J I (J^ tlij 3^^^ I 
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4^LLJI c^j^JI ^JIjJL 4t ^ joJ u^vjJi 6* L_j! jlj 

l^aljLstj i_J J^aj tfLJLI Ja^l l^a jl ^-olj^jJI ^_=e-oJI ^ 4 j^Iitll 

4£j mj j^tC- ejljLaJI ^ja> cuJ IjLp "i 71 4 <i V i X CjI jJjja 3j I _iV 

tin t j 3jlj mil 4->j^j 1 Uj i n i LLi jj j j tA~i\ ^jl » . ^1 jljLia 

u*Jjj« 1_L4» . Ji ^1 4LuLfc "< n n ^o^LvjJI Sj^LUL 1 jl^ tjljj L ^£. 

.dji^LUi ^iaj jb t5 j Jl >a cdj.^JLi I jjbj * J-**l 4jjLj3 

jl ^H^f^ajSLlI J I ^-ojj^JI <>.jjJLl J— l>a jL^>. i^t j\ . dlb j — *_i J! 
^jl (jr o^_jj . CjI£j^>J, I d j-A Jjua |>jVi i nj . I t oj^ a jl j » ui ! I t any a 

^JL^I ^ ^JLjlJIj lLu^j ^1 ^flkttl 4oj^ d< 1 1 42LLaJI — i J I 

tiilii . L^p^J LJjIj ^ vlr (j-^L^. ^ it a £j\ j 3jl jaJI ^ jut ^jl J^fll 1 ufcj 

^-LC C Lv C-Oj-oIjjC 4 <*t I r"*> L»J I ^jU ) rill J (~(^Ll>> I ^ina ^jj lm\ JLLo 4j I 

oil. 

^.j jl>u t( j-^!jJI LUbIj (^ooUl Sj^l jlJLj I JJLC llijj 

Cj^stjJ! ^_aji>^ jJjju La ^jLcj-j-uj i^ljIjLSa CjljL>uJ 4 &>\ Cj^fu q\ 1 ijlr 

4_JLuiJI 4j i n o mi U Ij^LaJJ oLxj^J^a oljl^tj lm\ 3 jMjJoj 

I ^julI^iL.j^ U^a^j.4_JUJI 
^L^l ^ jIj^iVL 4^j^JL\ oVLai ^ iL-suVl 61 1830 ^L^lJI 

^4 hmi. 
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Jjua^l JjLiU 3*LbV 4L i_gj Lij u i>\Ai u 4JL*£,1 C*jl£ IjJ 1 or 

JliJi^tlj La <Uic ^^t'mn l_9j — jljls lILjjV Cjj)J1 ^ujLua^a 

^-AJ^sti 4 jUt II l£JJL>J1j *l — UaU <y*>*JU Jji^rtll <j1 Jl^o <<ha 

4^jJl L;r Lc Jj ^ "****',» < nj^ :J1 J — l-uJI (^Jl I jlA UIojljj . i j[iaj\jjLa a! 

^ i X n j <— iuSj ^ pi < II g-jj inolt 4 tl <L>.jVl ^j-u Jo jIj-jJI Ju JL3tjJlj 

Jl^xJI I jjb • vjjIjVI Jai. 4jg.nl La J}U- ^ jJ^VI ^JJ Laj>i 

£l jjl 4jM3 * ja^ ^i«Jl 4 — ml n,.l 4jjL»1I 4jJJI <j3 LjuIaS 4^jJo ^jjs. 
jjjtjj ,^j_aiajJlj 4 j n j j In "ill <lio^ejJlj <U**L*VI <Zj^ ~r t\\ : u pit tl J-a-*JI <jja 

^yjS LaLaJ Laj^J ^1 ^aJ 4 tii2lil»l 4-tajfeUI aJLA (_^>» ^^lA ^ 

(jja (OXjJI *(Jfl — u^Jl , LjjKjJjpiill!^ ^cIaJI ^ t 1 U i I, ^^aljicj uj! 

4j uiLuVl Jltj^ill (jl j-aVl jJbjj*.^ 1 - 1 ate j H u-txiUt < U-v. 4julXa JM-i. 

L ^}\ 4 Skill ^ (jt cc-i—juljVl Joiw < rti^i'ir^ ^ jjvVI ^jJI La-AJL3.I a 

LJLc ^LljVI ^^jlj iIj J^j jjl ^LaJjkJI jJlu La ^Ir ^Jb j . CjLa^L>J1 

cljj^jll 4 n i n\ I'ij ili q^j^lju (jjJj)<ij in jj^VI jLai>.VI - 

fj\ LU^ j ^ JdI liJJI I JLA JUJL^tll LgjljtU »jJ cx-Vl ^jij ,5b uiiLi^Vl 

4^jJU4 jJb i la 5^ Jl>- 1^ eJjJL^J ^LaJjkJI L^Jj^eJ uJj^J 4j_l^L_u^ I < " i j 3e j II 

j^l cio-LJI JZc 4JLx (jyic 4j! jlu uUi.ni 4j? cJsj^Cil I JlA SJ^jj 

. 4j! j <±*st-Jl LT k: j^jj La-4 
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j) n < > 4_j til L$jL£j 4 jl q t H 0 jufc jj> i ^" . (j_jsjJI j-a ^JjlII jjllaj ^1 i n" I j 

4liJI <?ju* <y& J^Jljo^ . jL>- J5L1j JL^I L$-l3 <'K inn ^1 J idjlj^oj Cjlj^a 

jjUMIj 5j<iijULiJLlij frLj^SLU 4jj_uL_uVi ^jijlj^Jlj 4^LtaJI *Loj oj-*^ 

JL>-Lo l_AJL>.G tjl Lil duJtJ ( il j^J-ulj lt^- 1 " ' ~ <Jj^ J trihW 

O ui-J ^ U-l I < J!U3 ^yUl 4j^jil jK SaVl <jt Ijla ur JL^a 0 n j! 

cr L: JLl^ JL^tjjj . J jJL>- * u ui\ L^JI Jul jjoijJj t l^jlj) 1 r>l JjJL>. Jjusj 

U>flJi jlia-c ^ * ^ul_^J1 ISLuISLiujj duu mill _i>Lya j j! 4jU tU ols A 

Li j ij 1905 r ui 

^1 3jLiJ (^1 0 1 >n*i V ^L£oj t^yAmlflJI L$J^L-ul 4l±xj±A <±4Jt_JI 4j3jj 

3jl>-I j Su^LJI o' ^ii? «4 mimiII I Jul I I juk Cr 4uuoj .^JLxJI 4£j^w 

^t-^ljJLl 4JL>. ^ jl^'iH 0 >>^ t (Ji^' ur^ J^Cr^S ^ ■ .MiTLi 

Ljr iJ I 4Ja_LaJ-LI ^ 1Li_43 CjJJljk i U n'^l L^jl . Jlj ^ JL>. j ^jj 

jjb (jrCi i!uJji 4_3t_A-bjl La .^i m^-Vl ^ jub Lr ic- 1 flrfijjtVi ^9 42 jLuo 

. Lo 4 n U 1 c ^iiZ. 1 ^ ^ j j 4 — ^ jLuo i y^\^b JL>>G ^jl ^jU't i<n V LtJ 1 
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>fcit tail 

jujl Cj^>- (jyi' SjLiVLj ^jjl^vj . g. j) / >> ! I ^j- 4 4-^L>-^ ^ilj^tili 

jLLa^a SjjLLd l_)^J S^i- (j-C- ^jJL>-! ^ j^LLaJ 3j£uLll 0 JUfe jt-uuDjJ 

tiL*.j^>- j Jbuaj l_3j-«-u 1^ i urt i 3 JLcLdJI (jl ^^a^iflJ (j 1 tiJJ (j-*uJ (j^-lj 

OIjJ I (^pJ') (^"iniijl lIj! j i T) J^'"a \ (j-* (jl U-3j-*J .3j£LaJ1 £JLA ^j^O 4jj V i nib 
. \ $~&j->- JjU i" 4_3^j_u 4^j^e~ill <<tll (jU UdJ (S^jj£ uJjL>U I (ft, I ■ r> 

^ u-jl mi-nJ (jO lUuf CjVjLl* LuajJteJ u*l Lu I jl « J>"-* f ^ I JLfc 

60 . <n 4jjLu-u ftjJLI jLs La I jl \c\ Mill Lfcj^foj jl Ifl'iUjI l*j 3 Jl^j 

. 3jL>.lj d^jlj lZjjj^G 4j^La* <jl jJ^J ^y^-I (j^LJI ^jsjX. ( j^o (Jjlo I 3jU0 4jjLl-i-y 

^^1^ ij^O^ Cr^- ^J-^b-HI LbJl^j f^Jt 4jj jJI CjLcI <-Jl jlB IjL^Jj 

t n m j (j-u ^jLiJI j o"> LLlSS 1 ^ i^i <tj (^iJI ^^jA cil) jJj 5ba^Lcl3 

Lul LT <3 < . i ii „tl I JLAj .^jLxaJLI j-ALlaJI ^JLxlJ (ji^ '" 'J^J L-H^H cH* 
^j^u jL-ujjj t miTI CjLscJoLj j o i JllC jjJ^JJ (j^->l^ ^ iViiu) 

J^djj . 4j>-jLx (j-ujJj 4 x3 ■ " * ^ jjl a'Tx^jjU'/H ^ £ <jjLuo JIj—jV 

i njj (jLiji-i L^2^ i ii ) Jjl t jfv 4 i LaLftj 3jJ^LLa 4j«j>> (jl Jjy mill *^jLj ^j^a 

^ Jajtljj .oljjJI ^ ^-^ j^Ja f\ — ml^I tjr ki Jju — iiJ (jj>H tlry^ jU^u 

^jjJI i^IjI^LlI KjiK jfl ^j-ul Cx->o JlZj 3 Ju Jl>JI (j^jljJaJI jjl 4JL>Jl a'\ A 

JL>JI Lr jfc L*^j •Ofj — ili*JI (jj-3JI oL-i-pMoj oLxijj — iii^i ^yia 
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. ^p^jj (^rul^a I ? il^ Lljl L*£ 1^ i init ^jLuJI ^i^> 

. 3j-l^VI S^jljJI lIHj Jilj j n~i .n"! djlifllj 4-LljI^3 
LiLsO icJLiJI 4nU)a JIcj 4j^Aa^>JI ^jLJLl J r IjLuu L£jj>o llijj 

JI^jV ti^o. .jLl^VI jjj ^ JI^V t 4jjLa jJI UkiU La 

^KjLiJI pLtllL <*l±j1i\ aixA, I . JLSj jl 4j L*£ l^injn-w j, mil l£.jjjd^a 
j^a-iJI i.Sj^ 3^jj_4s 4 n U i a J-uaj <_3ftjui£ dll j Juu? L£jl>o 1 jjj . j y till 

^3 i-lij — cjj juj jJ^j 3 JUJl>JI jL£ iaVl <- 4jjL>. 4 jUr 

*UJ Cm La j! ^btiJlj uAoJl Lo IjLA m£j1j .JjL* 

Jjv ^jjl ^jj 4_i ujLoj^I |8>t j«» Jl ^j-a ^> l^r Vl l./)L>JI j! J 3-3jj 

(J^ U^±3 ^ Ju Jl>. jjfcl jli> j_La_i-uJ! ^Ic j i "m v. i 4 n U 1 1 1 A 

(jjo jmAj'i jjl LU (j^ij-lj t J o til jj~< * ^LL^j <jl . ^j^Liia^LI 4_^^c j-^icu La 
dJLufc 4jxIH1 L^mj SlLIaII ^LaVl ^LuSV (j^AaUu »ULJI 

^jrtmnll ljUr 4JLo I JUj ^ jjl ^jlS! II \ i^ijl jjfc 1 . 4j9L>JI u lc 

Ijl LiUj Jll* .oM^a ^1 LLp.1 Lr x^ij ^jJlj ^UJI pLLi (^^J c p3t 

Qtfi~t\ i ii j^jVl Cr ic LuLia . ^<TittU ^LIjI Jjo w 4_ulcVl 4-ijuaj ^ jJl 

4jtjlJI La jl o'j-^ ^j^JLJ V ^llj 4 j. g.1 til «-3jLdl ^jL ^LLul UjjJ 

^jjjLUil l^li^V^I La 4_3t_iZu LjIj I jl I ^jl) ^naiitj ^1 ^jSUj ^^Jl ^j—i^VI 

S4^=l2L1>o ^jJw! jjLllI JJL^j ^JLJI ^_a_Jl ^ 4_lx^jJ1 ^jjjLUJI 

^Llill 4_Jjl_3tja ^ A ^sJjlLI 4_j tujjjJI 4^^JLI 0_il£^ t j^ajJI ^n^- #■! 

CjI>Lj8 LiJLlA JIjjV 4j!j i 1 oir ^(j^ JSLi Jjla-ot_j V ^UJUJI jL 4jML 

4ju1 mi 11 <:LjVl L-Aj-i uj . l_ a 1 4 La ^LLu £jL>- ^J^jj-JI {jjz 4 1 1 nLjj 
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SjjfcJJI j 4joUII 4JajjJ,l Jr^j jJoUUl LlLab I jjj . Lo Llj <i (j^SjJU 

i ■ <! i^H < AriU i_j ii. (jr Lc jJ^>. c-iMJaJI ^ MtTI (Jj^J^ 

frLstU! (ju 4jfc^ljJI ^jL>Jl mill L^l j j *3^>**- i «tl ^Jljw 

a l£J 1 (jl J < J ^v^Jl i_J^LLaJI I ill IjLA »(f*J)Jj > nill I mm-VJ 

.iJ^-i£. d^y-ii l£JLLA La J£ jjfc 

1 i^Lw jlIc 5 j ^j^^JI j—^-^ 

<:.-j-w ^bljlja JLv Ulla LaUjj . J^j^JIj 4j3jjlU J^lolil ^intl 

^LjjtgSJ! (j^j 4 UitjJI ^ *^ Lfcjjlj j_jLLLi j i i~i 1 1 \ U"i uL I 

^ jLp-Vl t. Jr I ^ pJ*\jJ jl f^JI eUlxJI JLx JL>Ji L£jJj^ <4j,,mULxJUj 

ix^uL^Vl itijJtJI CjLu-oL^ (JJL>.J jp3 I j£LAj .^Jl or I 4_lJI ^ i>>rtN.i 
. 1 * . a 4_Lhj_>JU jLj^/Ij ^JiLuJL j j 1 1 ^J3 4j1 irtVl 

^Lp. L^j olju ^pll 4jJjVl oL*j ul>JI *Lf3^ J^*- 4 *Vliu jl^LiJj 

^ CERN 2bjyjl 6^ ^jjjVl ^ jll f>JI g^lixi ,„l j .oljVjjJ! 
Large «^ V ir>tl (j^jj^JI |»jLud» ^ a < .r> <JT J . «.j ^1 < rtj^ 
jl^J! Ijla J^^uSJaUULJI ^ju-^.Hadron Collider (LHC) 

^3 r...^ .ifliji.M-i jjU<"i ^ . i ■ , .," jii. iivi 2008 jin'im -o^J 1 3Ljj j 1 ma ^ji 
.[sj>ai] .2009 20 ^ ^L^L, Ju>*Ui 3>Usj L*juu jOJ 14 
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JUJ .t-3jj^ ^1 j^-IoV I (jyic LloLal V Sljufc IjJjjL — ^jf ^Jl 
,yCi — JJjI 4JjLjlx t-3jJtj (j-st-Jj • J-qjtJj J— 4 Ljj Jl ^jtVi lmJ Lul 

j^ij (jl <j£m llU jj tjtJcul^iA i^LLJIj olll E=mc2 S^-jJI 

3^9 (j^^U i^Uail 3jL_jJL^ infl 4J9jJL>o 3jUL! 4 tjjlnl I iflfl'^ J-jllj 

jj^-o JtH^iP ij\ 4J ^3 1 Jl — uil La <J£ « V 

<-d_ji oj- 5 6^ UJL? h'J'» t>° OJ^ (JJ^a t^yl^- t(j^LlJI Jp3 ctUjJ t Cr JUDUI 

^IjL^JI djljji-ilL> L> itAJuj 4^L33jj ^bljte ^1 j^l jJi-u j^tj 1 I IjJJ 

. mm! I 3Ljw <__9 Jj-Lb LApJu^l ^IJI 

t^Jjl£L-u JJjT jl£ I <M^J nit II J^dJI oLlJJ 1 " J^li. Jj^jIjLuj 

4^ JIaj jl ^j^Iaj Ly i£. La^Lc 1 J *j 1 o/^ Jj^J 3j jLx jL>> ^ j II 

4jLL) ^ L yia l^JI (JjLUJI ^ J ojla ^ ij) jJ ^ -1 4j^ua*JI 

jl 4 nrfl > jnjiii i^pa i 4 j 1 i 1 1 ^Vin jL^jl 4jLs jfj)^ j j <Tmj . *L^xaJl 

JLxl 1 j/q 4j 4 .ulLw^SMj . J^UlJI u£ ^1 J-«-II JjLH-J 

^fL»2J . 4 j i uLmVI el)jJt_jJI ( 3^ 2U Jj^" <$3~^ ^IJ-*-" (Ji^-^^^l 

3l jl mt jjjUl ^1 J-=tJ i-ol J 1 1 jj^j ^jl a A TTic I ^jx. l-Jj-c 1 4_ti_>J 

.a^L^I 4_l31£JI oV'VI ^ SjjI^JI ^Lt^Vl c-^^U 2lLuo^ 

jUejl ^J^" — V LLj I ^J-JLJ V I j-A tjt j^jfj Li-A jG! J| JLJjIj 

IjufcMLa.^L^VIciu^l 

OliJ lIjI^j jJlj 4JljJUiJI CljVi^jJI I JUlj UjIj 4l»i3 La jjk 

^3 JljjljJ I Cj 1 j y 1 1 Jl>-| ^^ajLuai. j^* 1 J^°) ^^^^ ^LojJLl^q OJjI I jl 

V LlLT j^qVIj^^j.^I IjJ 4ij uijjjm" yp^l Ly lx jlSLoVLt jpa 

^^JS l^^>-l 4j9j-»JLI tfJj* L^-fJ 1 ^innl J I (j^-4J (jH^I Cjl^ji*iU Ji <k.V*» (jr^- 



151 



^yjj^ ^\ una 4 ir>fl^£ L^J-a <J£ t J — iJ .^^jJoULl c-LqIaJI ( j^o 4JuL—uJ1 
l^U-^ (jioj JLol^L LajI J La2 j^iJj . ^ LoJjJI JLo-f L^j^v ! Ls ^\ 

j y ^ 1 LjQJJJ .4 fcjijL uJt i!uaJI 4_!>L>J! JuJl> iiJLLA (J^J I - ■ ^ > J 

. JLj^I jLL=ij ^yic ^ J-WLi jllajj_4 j i nflinU 4-cj^3eI1 jLLaj Jiwl j 

. Ijuajw Imii Lo jnTrn. lJi — ijSLj ^H^i LajI-J i-^Ua Jj^^ j^I^ 
^^jJl dJLp^^JI 4j-l-uL-uVI ^jLJLI ijLiVW { ^ '"'* a j * ^ 

1 jjj^ tjjftj ,tri " (jt^JI uiUj <J_^ jLuiiw I oLoIaaJ *^ < ^ -*Z JI^jVj ' ildJl 
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^ImLaJI JjJuJ! t ir SjUJLx jlSLal JlJjj jJlu^a > cr gLJl Jol i nil* t hjtnll 

u ^httl SLui^Vl 4j3 ^ »>>nl ^jjl jLH! I ur LuJl JoLUIj JaaJI j^Su 

jLlLxIj ^J^iaj 4 jUf Lr iiL jjt ir» ^LL> < rt^tJJ . 4 _l imL-uVI tLlJJtjJl ( j^3 

jJaiJI ^iaJu <uk. ^ U-4 JlajI 4£jjlU JjJL^ jJSJi ^ 4_iiij (2)j t4jU<H 

4_j_L^L-uVl ^jLjlXI fjJZ SjCLgja 4-LjIo SLLuulm ^yic 4 tj ihll O-ul ^9 J ol mm 

4 jlj i ^ <i~ 1 ! £_jLHJ! ^Jj Vjjudj ^jIaJI ^laj* (j-u 4_Cj "i f"i I, I 4jLal i^ill X II 

(jrul^oj) <j ! Joj . J<a ad Sja^j 4JL>. jl 2^Sj9 ^ Ir (jjhn ^jl 4J ^ "ill 

jj . L^lfAJ t>J, 1 c 4j^uLj 4j>-L>- Lt Lc Sj^IiLui I^uj laj ( j^> Lo lj J>Lj L^jI jut 
l^jJI JJL>JLI jjLO^il ^1 (J-oaII fjJi La frj^;, — J-tiil J^^JI (J^AJ Jjj 

. 4 jrtj ih*i)l cjjj Tr- j 1 1 ^ n J A oJubj ♦4^x3 d i.l <j 

4ji^^o 4j^j ^lx. Cjj^ 9 ^^IjiJa <4j\o tTI ^^jLp- J*>L>- ^ rtjih"ill 

3 j j o" djjjio 4 jl^r 3Ll>- u~uLc ^jl i ii »j I JLAj .^jLcjxj < ^ ^j^a 4 j > I j 

jl JLcV 4ak. il eJUa Jj! LAjl jjk t^ctfl JjJl-uo 4jI ^1 "^Ll^VLi 
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>iftjl till 

(3-Jj — ujjl JL>-j 4_p-Lll! l1]LlAj i Jj Jl>- x>.jjjj£j ^-jj LVm 

i^jULLj 5jLfl)/l ^jl ^ 4jIjjL .4 Liaj £aj J^a C^*-^ U9- trt ^ ^jLcjJI J 

^jjo !j Ji^ < t 4jUr 4-u^lj O^K i»a J->> ^ J^jlLI ^j^jSJI 4_i i^L-uVl 

. 4u>.jJj iSoJI 3j-jl?JI (j^a 4 i mi'i jJlaJLj ^LUI SjL^aj Sjlj^l c-i^L-ul 

. 4 t mUH 4j — l^jL^VI Jijl ^111 JjoUoJI <■! — ol*Jl JaJflj ^1 4j ft j, ^ 

4^p£i)/l Sj j^Vl cJ_*b I j! .« j JLuqUIb J La jiLAj 4_J^>J J^l 

clr^>. ^^Jj] .(j^ajJi jJ^a j t i^La jJLuol i'lTiml I^jI lXJj JU 4~m V>JI 

Jjn .i (jr Ll 4_uljQjVl 4-i_ujJl1I 3j^a JjV (( jJ^_u-4 j£J I » j*ljitej uj\ CjljU 

3juJUl LSjX. Ji ilj i"ij> t ) ^-3e_>Jl 4nViX CjL-Lj^Lo Sj^^Vl Cul^ * Jl HI 

<9 JLA J^Jj . l^ljt <1i"j l^liLjuaJ ^jJl£,I hi I, I fjj* \jjk*is> Lajj3 ^jij i-uJJ 

jL^w ^ 4-1JJ luLj-J! L^jJlS C-ul^J J VI LJj tlxCJjl 3} ^-Vl 

. CjL^KJI ^jufc <Uki <. <V^lj JUojl 4j>Lj j^j ^ jJI t-j^j c_jMJI 
jj^a fj^J - cLuJi 4->a iVinill ^vVI l-JI^ mi til 

Jr^l>Jl aJ—& Cxiiw .4_%AJI L^Jl£[ cuLj 4 0 V ir>ll 5j^>.Vl 

LT Lz. 3j^Lc 1 juJI 4jw1j j_>o t jllv ^Mjj cJj jljjb a tiJjvj ^ <>>Lll ^ J J 

(Ji. jJI c_*ji^_uaJ1 4j«o5 ' t j ' " ^ 1 ^4JjJ J slaLfijJV L^_a I , L**-**' ' " I 4jjI£Lo! 

^Lsc^w I j \ t j jVi 4jljj-jjuJI ^ JloIJI 4-iLqX. 1^ j*w I (•(?■ . »-d-» ^^dUkJI 

J-i*. j^aia^J (jJj-ojVI) ^jjj^j^jyi JU^jJLj ^ Tt\ ir>j (J^jv t j^jtj 

tillj Jlx I 4jlaj jjiajtj JL LuLteja L)jj uiA ^^Idjjuj CjIj m iLhUIj ^n*i^j 

. 4 iill dj^^/l 
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(JX. < ** » se 1 1 1 4_j_«_3 1 — LA 4_Laj uiJ 4 j t n"i 4j3 1 Ini > L> ££jLaJl ^ <_u_Jj 

jJkiil J-^J^ JUtl! .^-JLualJl 4 jUr L^jJcu^yUI 4j JjJI Cj^S! ill 

*ULl 4^ 1947 r UJI J^L*j >3j ,„UVl JL^ 

dj-Aj -cr^J — "* f LJji U^jW OL^J dry' ^ ij>j — "jjl Jjl 
oL^pSJV! ^jg^ Jj t 4ljJL>Jl « , n.l^adJ 4 j ..iLuVl JaaJI 3bl ^ 
1956 fL^JI JjjL 5pU 4J>QJ| p J . 4n,^H ^ 4_lu^JI 

dAi V, 1972 a^iLiil) *L>oAJ1 ^ Jj^. u^ 1 ^ 

dj>Lu33_ll 4jjJ^ 

IIla j^^ajjj . Intel (Jjljl 4^j-ii ^ r.n..j^ jl^i jj^ uj j jj^- (*JL*JL> *l jgSI 

i n JfcuJ u_3j-l-u ^dJJ j J~^ £L 3 3^ljJlj 4^jj_i_uL>JI 3j^J!j ^acu>J I j < . j < ill ^-J-Jl 
^jjjLUI I jufc ^j] jjj »4_tAl^Jj L^jjLv 4 ca juJd ^ j < n"i I 1^^ m> 18 J^L>> 

iLo ^j-A 4_aj! ^jjl (JjJJtHj u) IjLA J^-^^JJ .(2020 ^LjlJI ^Jl^>. 
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yj, jJI lilL oJI jLajt JLo L^uAJ cr A jLlJ) oLaj jLtjl 1 o m; 3j jjl 

|jL>. 4 \y 4j^1>3 4 i i n*i i U n* 4 ^ Ju>» J . ^jjwl oljJLt I jl or 4^jjJ1 
Cjljja 4_LdL>JU SjjJI lIJ^LJ 4 ijjj JlaJ . 4^J>JI 43 ju£. 

t jjlus Ij jJu-o I (jj^il jl^taL l^o^^ jJijuaJ 4-ijjjJj£W1 SJ^^k^I ^jLj^SLq 

<h>iy$ tSjLjjJ! ^ hi" ,,, 43UJI oljoJI ^ *j$1U 4j MiiTI cjLa 

(jp9 * <j jjl^ 4 m i » ^ J II JL>JI ^j^o Lzjl^p2sLj LxjI 4 rijii^Ji ^ 5 

I jlj . CjIj jJI (j-a 3 j iim JLC I {jja cJlJLjj oLojh id (jr i£. J <Ti tiu ^Uoj 

jryl^i ^JJ Vjl (jry^LJI jla ^jJI III jjfc (j^J tl)^3tJI ^ ^ill I J A 

g.1 cJjtJl LbLSj ui\ j j i X JJic Ife^S CjLa ^JoJja ^lr I jl^j CjljjJi Jys S^ji m 
4K Mill Ji^3j . L$jVU> J^^ya 3^1X1 dJjJ — ^ ^j>u jrulj^ ^ ilutJI Jlul 

oLajio-Lo JL>c^a ^j-tcl . 4ai3 j^Lfl ^jl ^jL-oj^U — <-«j |*J JLae^a i ^ n i Int j 

. ^ < ^Ll^jVI { *■ i ~* i 1 1 j ^ rtj»U*ill j 1 1 J/U ^jL-iD ill i (J-i-oLs JL>. ^ i iij 

^ jiaJJl < h i-»ill jotn'i lil LfcJ V uaj ^j-^tj ^,111 4 IL»JI ^JLA ^ j 

jrWi^o L>>^M^ '-^Ij i L? — J-*A^a <J^l-i l^<jt i 3>4^5j -il^ — « 
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( n . IjSjj IrVi £jl uf L) J^jlJ! I JlA t rtim'i ij^>- LoLcj ^j^T J-^J 



JLJUII 1 jJJ U ~ n 

j-jljL»JL1 <jt jjk ^jj mi a ^V^j^JLalll 4_L>.j^o <jl Jij 4£jJu ^ m, Jjl 

(jSJj i3jU^u J^j A 4x. 1 j 1 ^ I 4 niA, V a <K m m> ijjj) Uj I ij^-Ai o^-lm JU4I I J 
(j La tSjl j mi! I jtin i^LC-LuaJ <jl 4-jLti t j^a 4^ j 1 mi !l tfju* ^IjjfcJ mi! ^)L5> I jj 
IJlA Cr JJL>fj >^ljLscjm^U 4 1 . Jj L^j^-u Ju>u ,jj 3jl j « nil ^jt jj^Vi Jbi'-w^H 

^jjLsjo JL»Mpj . jjj 4 1 ^im I 4^KjJ! Lut j-Aj ^ oJaJI jjr J aLaJI <jl 

(4^1 «>>nU 4j£j»U I L* j^Oli]) JjjJl J ^t>Jlj 3gU<tl :4 ijU^d 

^ JlO, 4jJtll £pUU ^UU ^l^JI jj.h-.n olj.nJ ^ (R&D 

4^J-JuJI JwAj . jj^IiJj^Jj^ 4^J-C4J JbO ^SLi-uJ^lj lZj^JJj ^^Jl C-uJ Jl^J L) 

^IjjIi^J (jja ^Ij^j^jJI 4— ^>»j-i (JL*jJ d*-/U ^J^x LJajt 4J1L5 ' * ^ 

t jLw ^ V 1 X iL T*5i O* J^^^i ^J-L>-J CjUIjj j -"-^ My^C 

4jju>- {_yA \ uaJLJ < a u^jj 4j 1 ul>> ^yS ^^J**' 1 LiJ I {_yA Loj Ml < i^tJ V 
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^ it a «j^Lj J I mi i 4j ^Lo jl 4jij JO a jl j una iiJj < 1 fljlf jJaj <_ 7 jJI 

4jj^>JI ^jl (jr J-4J La JJ*J tuL-uuJ^ Ijj^iaj j mi ill I l-Sjjuj . LijLx*. Lr 3 
jlj^j <j-u>. ((^jl LjU Jj-Sj Lul ( 1 1 j i ii Tl ^-A I Jufcj .^jjiL-uVl (Jjl*j 4jj i »-n 1 1 
JlJij JuLxiJI (jLwuJ (j-aj LLQ' * V' ' ill j uuil (>3tJJ ««^3l i-jl» : (J_9^J (jl 
. Lj 4 lnj-*l,l ^j^LaVlj 1 r Min i I (j-ujltJ 4^£.l )U uol ^jJjij dil jl of 
4jjIjuJI 4-uj>II ^j^jJI l£11j uyj 4luaUa I Jo* iLolo 4^1 2uj ^Jj 

ff.jJLl tiilli JL!La . JL^Ij J i «, a"i lm\ j^lL 4JjjU L^ol lVt Mil ^pi-Jj iSj^i^ 

^Jjj <j I I trt\\ *-£y±> 4j£Jj i VLqjv CxxJI < fi h<j U ^ ii" jj (j-AJu Cjy>> 

jL^jJI (3 1 1 j 1 ^ . ^ drtUll ^ CxjjJI <jL^>. c? — II jLajJI 

. j-ojLui! 4 * i >k i J^Uw j 4J Oj^j V jl . 2u^jL>JI ijljJL>Jlj 1 \±y 

^1 Q$UI d< j-k J^a ^LajJI (jr Ll f> SLsJl \juj — lm JaDj Ij 

4^^_SL>JI 

luIjIjmiII ^ LaIjJi L7 1II ^IjjVl LSj^c LjjJ jup jl . pl Jlc^I jblj 

jjjJo CjLjLajlII ^j^ft ^IjjVI ^JLA JmT i JjJ Lul jc-i^alj . 4 "i j , t U 

. ^-jj-LajJIj «JLi I JL%ILuy V I 4jl jjj I Jul) LLaLaj . 4j jLa jLoJJ Jj 1 ^ 
I 0^0 4Jjl3 Jj t^kLVl JJb ^JJ ( rtj^J In*i 1 1 JL> (jX. v^J^J lJUu LT^J 
n j i ulj .((S^ii-Vl (j^j^jJI CjIjJ luJI i^Jua j^lc jj_«oVi Cjjjjum iJLa .4jLil! 

l^jjj e;^l ol^pUl ii.L_xJI ^LVl Ja j1» : 1^1 2uj>UI 5u_^UVl 
Liaj ijLij frL? — i JS" ^^Jl ^£Llj .oLujUJI JA\ dii: 4_j — ij dj^tj J>jLl^ 
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^ i-uLtul JSL-JUU lX1 ^JjJojJIj Cj J Till CJ I J I J J (jjj .^J tii)\ cjLkLi>.V 

jj^-uJI n-wl j3 ^oiuJoj jru^i tru^l ^Ja3 y jij-d-Jl 

c I pit H ^yic LoLcj I iJjL ^JLlj ^jJI ^LLbJJ 1 ! Jufc j! l-j^j £ — lLs^jj . — t^a 

jLaJj I . «jji>JI)) 4j«mj La £l ^j! J^^IjIj ^LjLa L*.L>o CaojI ^-fAJ jL^Vl 

^ IfcJj ^1 ^; ,„ ^1 *L_^VL> JLuj (2) Jfct .<jVl 4jjikU *L_JlVl, 

oUI^^L ,3LOjj(3) J—alj *iLiil 4jM^I flj— cVl jl u^UJI J>L^ 

1 j^. jJ j) Cjj La Ij) 4jf I i-uL-ul ^j-jj ♦ CjI jj iii j-j uj jjl^V* 3 jL%. 

.«3j-JiL>a LgJ 4$JLU ^JuAj J\ L^LjjL ^jr^J^jJ 

l-SjJoJI 2L3ui>JI ^yfej . 3jujl>JI oL^Jjj&Jl I jSj 3jujl>JI jl£ flVl 

j^q 4jl J^J^J .5jU>JI 3j Ju ^jjIju V UjI jj^ ^ ijdjll 

jy3 clj CjUIjj c a j jjj ^LjI ^ ^ ^1 j-uo 

J^LiUj ^1 4 4|i^Ljj <11jj .3jUJL>. 3500 j t'>3j Sfclll 

: Lul Juo JLflj >£j J ^yl^. JjjuarcU L-JL 6000 ^ jj^I j.i j*^ 
j^jUaJI ^yj ^jl£La !r Jm>l ^1 J (jy^ J^e <nl jl ^ If » 
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>UJI till 

jjl La j 1 ^ 1 r cllj-il . LaJI (j** £^3^' ^J'*** JL> — ^ 

Sjjt ir. 4^lLLi-o 4 lu^uJ^i Ll\ LP ft m,1 lIUJJ 4j3tjljj . 4^V J^aJI 

SjuJL*. CjLjw^J ^JjJoj (jr ic IjL*. !^-u£ JbftJ tj ^JLc Lijl O oxj 

dj^JbaJl VljjIj! d^x 7r m^^j g I ti ll lLUjJ <L yUtU j_3ljJI ^3 LaljjJI 
4Lt.nl iSj-w ^ 4jl*VI ^JL3l jjja VILo jitjt 1* iCjLstlUI jJ^Ioj 

\jjt , i yc\^ju^}\ 4 ajLo j^Lajj djl ui! LLa ^yt^-l • 4j BjLsVI j 

^j^IauJl 4j)or 4jo — i-uL>J1 Cjljitx>JI ^j < i^ ^1 4jj3LudI 3j^4J J 111 I 

CjLjVjJI jjuuj l^G ^ tfjjJ Ijisu Jl >JI 4t_iiUj j^i — iij .4<il"V 

S ^ jj^ CjIjI JU 4j Qj) '"J^J> u^La^j j» t i ^> V I 4-flj.l ir> 4JSJ j . 3 J 

i I JlJulj j ir>r j^JS xsj ^^jJI LljI ^jjv 4 <■> t .iLj O-Ll-ujI I Jjv 

Jjl jj^u! JlSJ . 4jLwfcl — l^j jUaj — u*uL ^JUj Vj L* — l^j V 
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1 JLA Jiv . JUJL>JI (ftJUl ^ 4j<ilr JjI 4j^jj^qV| 4_ui ,„UH 

L-^l 1^ 4jJLq-»J1 4_jLpJ J-^ij JU-C.1 tljQ *Llj (jjfl jj JUL) 4 1£ 

i4-JjjJtl ojn^VI coL) Jj*^J L^-Aj^a Lcj^Lsfc* O^J * 4x.LJcd 4 l^j-u^o 

Sj^tc (j-i 1£jIjJ3 J^yaj 5jJ_Jl 4_uLu CjI ujJljJI ^ £ jj 

i-u ^yl^. ((4j^Lij^JI>) ^ miL «11 Iji^jjjiij liJLIj^i jilj) 

cujjl^J 4x.Laj wl ^jj^djIL) tjrU^jljJa ^U^-aI jLjIj . (4_jLcjlII 

aj c j-^» 1 irm > 4"> m*C t M 1 ^ J-Al (jl i±j JL».j . ^Ijoj^j j^x^Lst-d 

4_L — ljj^JI cujI^j . L^Ij t u ) ( b7 1^ Jj4uuII tju ^3 ^j^j * 4 — oj Lj, ^ t I 

LoJbl JL>.J (jrOjLa ud jyfc 4-ujm^ 4-Lse il JljJ^IJ ciJl JLl9j 3j j^jJI 

1 tjjjj Ij . J I JlL>J 1 £jj j_a t-L>. j 4 tln^ 1 luLu ! t^jJ^VLi 

^ya ^la Sj ciAjL>o^ jj Ju 4<it.iq 4-jj>-L>»j 4-jl j In i ] 4u£ IjL^w {j^l&i 1^j9 

4jj"T ma 4 <1 V 4 i i1< JLjJ^J jL^j>JI IjUfc f I La.~ L-ulj .^^^Jjl^ ^jki) 

♦ I ^ «_i ^ ^ % I ' ^ <5 ^ i~ n d^jli^ ' *" « |^ | ^ t 
4J^ 3jiLxe_ui (3^3 ("m mi a ^jl i^L) JL>. J-A . 4ju1 <n 5^ j tt > I JUfe lLxjj ^jjv »jj 

jJl i"iM J^JJ jtina j-jjm'i I JlA Sc_jLJI 4jjvLj ^Jl dJju jJuu 

U w oi L^Vl J^tJLi Vjju— j^o J^Lilj^ 4 laaalJI J>'v A ^ ^ 

3 j>j I U 1 1 4uj^>o * ^jjij ' In Jjb^ J ^ 1 1 j- J^rt'tU ^j/nM i^v 
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JLic ^Lula (j^o j ioj Cj I j Ij Zj LLaj^^j *4jJL£.j ZLflj^Lc. ^Lol ^ *lj ^Jl 

J^jJI ji U^l ^jx. L1j — Cu cdjju <jl 1 ijlr ciJJj Jijjl>. La ^^SJj 
tiJIju^j j^jJ! ^^Ijjuo cJ>l£ jl .j-il^. ^LUI Q^SJI ^ AjjaLiU ^jjJLl <ya 

ujjJI 3-iljJ ^ jLtSl L$jl (j^LiJI '(3>^ — cdl Jul Lajflrtfl (^SLj 

. 4 ^Kll *JlA 4_uju Lo J£L) 

Jl» Ij ni.i.^ olUi n, Cjj^ 1 767 f LJI ^ <b! LfU j Jlla . 4<|^a U^l 

(JAjuAJ ^jU jj^iil jrnnijiii 4->J^^ t mill ^jja 

J^JI cJj-Ld OJL^ . (j^ijLl^LlI (^JL^J ^ — jJ i (^jjJtJ ljJU£, 

. 4JjjJJ L7 >.\yu* jjjo L$1*£L 4jjvL-o (j^jVI jjjS ^ L*-4j j^juJ! JjS 

^^cljjua < . i )«ar*if 4 I j 1 > 1 J J uajsl <j1 L_uJjj3 £>IaJI jLuu 4j1 ^L-v 

.(J^JI jjuI Ui)Fulgura FrangoSjL^i l^lr ^i^lLa^l j^Vl u^Q' 

^■j-J Ij Mil Ljl£La Jjitlj (j\ j^x — ljiC jjX ^"j . ^I^w^l < 3 J — ^ — 

. 4_ii5^»j 4-icLua ^jl^- 4ujmjuSJ I 
^L^SLII 4 tj i!r>l I se-uolj 1 4 Infill ^JlA Ct Ijw J-lKjIjJS c_i 

jj^-l ^jja ^j^JLaoJIj ^ rtjjUltl CiSfcjJl (3d>^ lt^" JtL> La 

. 1 j) 1 <n 1 1 4juLo 

CLl^L^ lil liaj i-aj JIJ-^ ciLfl^ll I j-A ^ 4J" <J)\ LUk Jlj Jjl 

I^xLjo (j^XJ < rtj^ (j jl t 4_ojLj^^ 4Jbt mi 1 irtj^ 4 ^jjjl 4 IcLuo 
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(jy i^- L*jj u ^C, I j uil 4_ulj^£ CjIjLu J^sJ 4-*j}LLI 

<?JlA u-Sl i n'^l (jj ^ tj jUj . fl^'X > 3j^ljjjaj 4 i.^j-wj 3 J La * JuJusJl 3 J La 

. u SmU-ti e.^.n ^ jii* 3jUI 

4_jlLl3 t3i>^ (J — c L^jVl ^1 4 atjj ( ** i j t i 4 — acL-o tfL>ol <— 3j >. 

4 'o- miU tf»j-xC j_<u i-L^-i-w Ijl < 1 1 a JlaJLI < niniill ^jiJ9 ^CJ ^yaj . 4.jj V t a 

^j-^juauu (jj^IaaJI 4_L^j^a) (^jloJI JIJ-cuJIj . ajLgJ*- i _ r 3 JuJu>JI ^1, V V" i J ^i^. 

i^jsx^ j n i/^Vl ^LajJl ^jjo 4 1 ^ lr J-oj — lILj <i m"i ^^lc- 4JL44JI 

: Ijmii 4jLo1£ eiLJlj <l ^jujl>JI < (jjjj Jlxc 1^ u^jJ 

j^Soa Ja£ 4jjla ... LjJjOjk I m infl ljLa i^^Ju 4_ajj-LaJ 1 j 

^SU_j j^VI ^SjJLaJ Ij 4_J*j (^sjt ^± f I JUSI ji sJ^G 4^ jla JL^i 

^^ljljj . 4-jUJ » ^3 pj^. ^yici J^_a ^Uj ji J>iLiOi 
LilkJI jji jVl i-^jijjw) . jU ^ ^11 m, ^ iMii.. ^IjV" ...I 

CjL&jLa (—oo-o j IS Pit ^jjjxli JduaSlj 4 o V ir> ,jLuo 4jLa^>J 
4 nl^f V H jLLxdVI 4jL>*i ■ pi (J}j*b 4 j i nl U CjI^-jjJouJ I ^j^a ^ubl j_a> La ^jSLl j 

^1 >o-VI i-.'.ji LJLLuj JI4 L»IjlL <ji ciJJj Jllo . ju-l^JI u*J£j1 jLS^jI 
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>1*JT UU 

miV) jj-JI 4ji£.Lu3 jjl Lr 3 1 jl or < 1 11 iMj ( ^ ij irirtll jj I Jluus^ jjl^ 1 

(j^-i-all j^C y'Wt n H ^j^Q Vjj j^-i-JLl < *ll 1 nil ^yt £jfc>Jt jiitJ 4 .ii<i*i c-j^L-uSfl 
J! ^ )t 1 "^N IjJLS 4jc->JI ^ JL>o ^^jJ! UjJ J3JUI fj ^4Jj) 

L-jujuxaJl A>^J c (jr^ i{ «j <Jn nil jjt_i 4 ->r"i") (3>^ 4 <ir Li*o 

. jjLSLa jjja ujj tWi 1 11 L^jLs 

U^J-^J jJ fj\ J^S3 ' 4-3E^>. OL^JVl 4-03 JLwj (jilAJ ^J3j 

*jA 3j-i_^ jJb ^Jj t 4jj mi j 1 1 [J yl\ L_JjJi ^ 4u4JU ^j^J (jl Jutjt (J^lKjIjJS 

t^JjJI j»JLdJ 4^jjx j_i3 CjIj_4J CjIj^q 4ajkJI J_LA ^jjLdJ ^ylc 1 ^jl-ij , jjLSLJI 

4jj2j ^ ii. 1^ Mini 4^e_>JI 0 Jl£J ^jusIj^I lIU !i JlLo 

^jlj ^L^jVI I JLA JLa 4»ij9 frlgUll 4^.1jj jtfkC ^ (jajt't ^jVI UjJ tti x^J 

L7 lll sljlj it"iH |>j"it flj JL9 Ja5 Jj I JLA ^j? «-^J^j ^] '(jldJL) j % M<*» V 

2_sLLo 4-Loltll jK 'VVi Jj-tkj L4J u "Tl ^grt'> jK *i V 

< I * ^ I U Oj-o 

V I tj n nU ^ !J JjJLi-aJI Ljjj Jlojo ^_^-J3 (jl^ tfT» 2b La I i^V m> 
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o\ • ^ph;^ b^- 1 ! o^- ^ u' jl>jI jjiliUl I jut ^ ur^>^ J 6— 

JLo L$jJ . 4_jJLjLc 3jj — uo (jr d> i4 jnj iU"iH L^Loj 4j uL-uVI 4— tn*i I i 

^yS jj* Ut Uaj — lujJ ^ jju i JjVl J^xill ^ 4*i — Oi^Li ^ jJ! ^glill J^Jll 
£j|jL3cliJ 4_lUc Vjl j^U'i tjl LiLp^l djJLstJ .4-j£>* ^Utll j2ljJI 

<jl ^ i ii 1 j 4i I jj I Juj .(j^j^LaJt! IjLA jj i rT) j) t4jjlV jll 3j> ULaJI 

Jiaj — ^ 1 Juj iL^^JjjiJI I — I Juj J— ^1 

JU£. ^jjSLi (jy** J->- ^JJ Ij j < uj (Sir 1 1 1 J J^3- j I i ii a 4_irw jj 3^JJ 

i(*2±&A ol j^Li i^jj^i) widget <~m>jjj u<LjJ 1 M ^ J^ 3 

^U". , cilj I 4_*jL£jM iZjVI (jLia * j^>-^ ^Lljl JujJj j j G i u a 

. a^j>U! 4JUaJ! j JLJLI <>* f ja^I J-LjJ j^-fll jj lil cdJi 

SjJaj ljJI ^j' a j <_u_4 111 1 j (j'j < ^ i j iljVl tln^l ^L^jJI uSjUl 1 jut 

^ • 1 aj i t4 jnjilnlll * ** * j • ^ JLjc^o < ^ r JJ JLC 1_1^^_>o La 1 
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J£ jjl ^udIjj . <L^jJI frLul e\ j>> rt H _il j^J 1 JLx>- *1 JLc. J <a£j 

jLuajl ^, V V"i i iij La I j j'i's _a .SjljJlJI oljlj-La — CjI j JL-ojJI jl 1 ntla! 

<A1± 3 ^j^JI J.^n> ^ iWij ^jJI juUJI ^ ^JVjJLI Jtill I j 4> ^1x11 

. LT *LJI ^*3fcaU fjiLIl J-^oJ! SjL) Sjj^iaj jJajJI j 3LvL>J»l jur, 

i-fl^L^^ IjJUaa 1 jUr 2Lau>Jl — A fj\ 4 rtjn-fc.ll ^ya da — stijj 

4-t>ol CuL^ 1 jl LqX. ^I^JI ^jLHj La l^_u^j .jjiLa^jj < nj~w t>JJ L:r liJ l£1jJI 

Jjuojjj * lZjj sis^J I Jj^oj ^JjjjJ L^aJLitj (jLi 2>jjJL>> 4juu3>jjJ! Jt^Ji I 

L ml t jjfc * y£j-* JLbjjj ^nnf 1^1 Lu! < nj-w jJ«-> 
Jjl JUJ . j jmt II ^J^-LaJ J ^HiL) Iij . ^LuaJa ^j^uj *l nil) 4jvL>. 
. 4-a» m jl Juu VI ^ Till 4j>.U* ^ LjI 4 njn^ aJjJU V I u 1x>. 

^ll»l pj\ m , 4^1«>U ^oLj j-» j 15 I j] U^a ^1 ud]j JLla 

Cj^^ Mill ^ dJLvlj djukj jla L^Vl Cj^jtaII 4x,lluaJ 4>aj>UI Sjlll 

<J7 lc-3 • Lfljl nil j) nl^Tjj ^ n U> t U jj^nTili ubtj-a I ^j-u jLju fj\ ^>5L<u ^ail 

^Jl 4jnj^<U"iH Jlij *_JI ^ Jrt"n'i (jrj >• Lol 4ofl e_«Jj V j II 4 j5Llj 

jlLJI j u^ill j jl <-JLI ^ ^-^-"ill j j nil! ^ L LujJlS ^Ua uuLujVl 

I JlA q\ >JI . Ij-jj5 ^ A ^. Tt i_u tL)^3t_jJI La^JI ^ 1 _ N j oj i w 

(jja 4 j uolie£ <Lo 1 Vi i n1 (j I ^IlC 1 < <»L) (jl^ 4jl ^y^>- i ^ud ^j^al i^fl 
^LUIjU^MJ j^TVlla j^jlj <cr ^L^Vl c^il 33^11 ifrj 

^P^jua Juis t_)^->JI 4j \ in^lj idj^LiJl ^JlA LjJ ^-uo^j ^ aj^L>. j 

JLoU cJujSJI (J^J^II ij' < rtj^ J-^JJ ^3^' £-aL^j ^jl^ I jlj .^jLUj-coJI 
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^J^Dj-A JUb c-ij^>JI (Jllx (jli o In "ill i , i at 1 1 1 £-*Lj>J jL^jV J^W^ J^^C 

J-^C (jjQ 4jl ( rtj^ Jt-UDJJ ( 1971 (jj I n^J ) ^j-u^JjJl 4 lfl"t I ill (jj jJl ) (jLkj-tiJI 
.^^j-uLcuVI (±*3e-JI 4 i nil') f^j-xlJI (JaC JjLstJ (jl ^/j ^jifayJl 

j Uj i ii )J ^^oj-II IjLA fifln ) ^ySJ • VU ^j^Su-nJL 1 j-aJJl 4j i 

J-o-C 4 jnj^ u_9jLl!1 L j_A <jVI ^Ljjq Ij j IjJ 5 pfl<V) (jl ^jjj 4 al^. 

^LjuJI L-fli I^im.Ij . 1971 ^LlJI t-fljJU L£ U^J 1 nrtj ju£l IjJl^j tL>L>Jl 

lLJI Jul C*£jLLj 4J31 il Jl m i ill 4j ml t , nil jlnlll ^yA 

VxS t*\ flUII (jr^J J a udiuufc ^j£j ^jj (( jLUj uJl 4-xijj Trill J-} j gfcjjl 

Ujjd (j£j 4-Lal i H i j Lul .i_3Jl$JI ljufc (3j<1"kj 4ajl£LsL ^ya^j { j r c iCJSj^. 
^ OJu* C-uL£ JL>. ^1 . L^Lkll Ja£. 4_LjjJaj ^LUxj 4a]al£ 4-3 jjlx 

4,n.<j * £->Lu J^-kj (jLLar^tiJl ^pa^-« 1 1 ir> e_j^>Jl (jl u « JJ In J 

<jl£ t.dlj^Vl tfJUfc jl ^ol (jV ciJJ jj * ^Ufc>1 ^flU^J ^ LjJufcl III U JJfcJ 

1 Jut. f^lxA (j-ujJj , 4_u_uLujVI c-AjLlU ^ ^JLOJ j J ^ "n"> l"i i ii J 

i 4j3j t U ^j^a 1 -^Jh 3 Lu-i uj£I CjI j i • J I J Jut J^Lx Lol jl tL ^oi. I <1i 1 1 ^jl 

j-fuaj jL>*jj LiixL ^^i^- * <i nj O^ 1 ^ ^i'Lc JL*^o (jl ^jl (^Ij 

l^jlf ^jU i**> 4_jjju-*oII ^ Jus j-u^^j ujjj>JI (jilj . JjlaJLI JlajlII J^Li. 

. 4_j_ l _uL_oV ! uj^t_Jl ^3 JU j\ i ii a 4jj>. ^ll LjjJjl^e^Q 

5 j j o 1 1 4 o innll <j Jufc LjIo>>I ,j)ojJu 4-i^Jjl^^/l j jlj jJI Jo Trj'tj 

jjja jl . Ur ^i*JI ^ o'Tr^H 4^3 jJLII JuaJjl ^ £j ^ 4u u*/L-uVl c_jj^tAJ 

3jjj-tlj 4uLu ' ' " ^ lullsbj ^jl LiijJU 4 La j£LuuJ i Lul ^J>j> *i <i 1 1 

. jJJj t j£. LL— (-iaajIj (^Llj (j? LLlLc (j-^J i(4jeJj <-uVl jujU" SjLc (^-a) 

V Vjl .^-«JI (j a ^jjJI IjUfc frljl CjLjt .r^ll J a I JUJLC 4^ljl jjj 

^ i-.Ur ^Uf 3j J MA- 4jI 4 njn-rJJ j— ^j»J • 4jcJ — u,Vl JLt>3 ^ 

La (jSUj . 1 ^j'^ (j-\ LaLftJI ju-C- ^yir. 2>jj IftjJL I uJjrt-Jl CjVLjcus J, V r 

Jj i in ^j-<a (jjuJ (jl i 1 In ^ 4j3cJ L-uVl ^ji^JaJ (jl CUj Ij (jl (^jl^- t^ft— Al J — A 
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jj^a ji^L) Cjj < 1 1 3K Mil ^L>. ujUtxiuVI (JjuJ» - Ij m^jJS ^UusLtJ 4j_ojaJI 

4^j^>. jJa jJ ^j*MJI jjLJI ^jjlSj ^Ja j^Z <_u>a l-aojU^/I Jq_>» <jl <i iAh 

4 J t uLuiVl it. )J)"T jJI (J Alt J J J J) <j O 1 ijj-^ iJ^tAJJ I jU, (j t 1 1 1 ^^llLr uJ fj\3* 

Sjj-i-o 4_»L>-VI ^ya ^JLiti uA Lul J ^yijL^ tcflJL^JI 4-sfcjua I j j-ui jJuj ^ — ill 

1 ■ « I i t ^ 'I"'*- 1 ^JjLfl L ^Ilub d i i hL h VI t *^ \ ^ ~* 1 1 1 1 i g I T ^| } I ^\ i . 
oJnV> ^j-^lj ji (j-g-^ I Qj)^J i ii ^jjklj-LI (jlJs t coll till j JjLdj Li/ 4j1 
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3 j i^yljLA 4_1£ Li£jJu l-u3 La J_Lc 

^j-aej Luf kli 4j1 ^c. I LjjJL»u 

V <j| ^SI^II (^—3 (Jj JjLZij . 4i£ jJLI 

4 K <*Ii O LuO t LujJlJ 4K i"uA JL>*^J 

L$ — lm I jj JlaJ t ^ j 1 1*< 1 L 3 I *~" 

Mj>» ^ a 1 1 1 1 j I <Jj — i>.LJl 1 — $J 
4 i t-u *J L) 1 <^ Zlj ^rj-fcio I JLA j . ^£ L> J 1 
p jltM 4 LaJI otj .-» N< - M ^r-J) 

^ u^aJjtll J o^Jl^LJ! l_jjJ — ^j—c 
* 4 u^nl I a JLA y& (C\\ \ \ \c ^ t*<~> U 1 

<<Ajl}\ ^Aju JLt-A ^ Sjljju>JI jK qVl 



^Jl La ji 3^ £a jj ii 

.1, 1 < 1 a 1 j i t 
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>UJ1 ULt 

^yz £ Jufe ^ — jjLIj LliSjjt^ I 0 tjjUj i J — j^Is £-jjLj 1 jl or I — $J 

19 J» 4 ^l^| > Il>u! 

* 4j3jjl1! Jjo-ojI] 4_Ljl> ^jfcUjo j<jtVi La j^-j i » L^jJJ <jwL>* ^ ^jLj 

<jl£ jl . jJwl J-d >1 — j — is. j- — wiLJI (jj-iJl ^ I j^L>^! (jh»oLl1JI 

Lj I , ^lUJLj (jlxjJ La LjJsL^ I j Jl^ 1 ^LuaJfcJ p j U"i ! L 1 j rWi H 

ij\ l— SjJLJJ . <jVl 1 Q l"l A i _ T JU3li! 4jr i 4 j" / ! I CljI^ JLdj3 J inrtll UOi M 

jjJ! c-fljUll (Jj-i^jjIJ crt -uajjJI «U« ifi ^1 j£.ULj ^jjl^j . ^ Cu 

j ^"i Mil j ♦ ^jj^oLr ^jj^-LdJi j^L-ajJI J}L>. l^lL>ol j>£>j)l Mill ^LqAjlI! 

>Aj i^ljljU J^jLo j ir-itll I JLA ^ ^.Ij^jnJI JIjIj JL?eII I JlA ^ Lua ji^ 
4_iaLl IUjU^ j_)L-uJI JjuxoJI Ly £ Lli-bj^C j ^ ulUj 4 , ^lc j^jJl ^^jqLu&aJI 
.l^tU ^ (j-uLa — l-uJ^SLII tZjl^uDl_3t^a — cjjJ La J(p mlj .(4jLi3. j-ijlj 

(^i"<h^ t i M in ft Sjji^j 4j5 Cj Ju — ilu\ jA^j jM->- 
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4J JLi>a <-Jl9jAI 1 j A j i (■ Inn CjjJj^A ^->.La j2j i\t"A\ £_aLLa 

1855 r UJI 

oJl^j ^It'n ^jJI u_3Jl^JI ^ ^LAh LiJLx Ijlnr j . ■■ r mm JL2* jloJ 

(j^o Vju ^Ixll iJ7 ic ( In infr ^ 1 i (j IjojU" LaLIaj j-t-oLu 4_jl JJUJ jj . 4_Jl i-JU 

^ * i h La (jl (JjJJ (l<j/r ^LajJl ^ SLoj ^yjJI) 4-Jj rt* a ^i^Vl 3j_LaJjl ^ r n 

djub CxjL^ Ujjj .^j->.Vl cjLJjjJ! ^^jif-ill ^1 kill ^ ^isJI 

<4jL^ljial Ijlj djL *Ll»l f(jLl£.i <j\ <y3 < <yu\\ ^Jt> 4_lcLLiJI 4j5jJI 

(7) 

. ^jjVI (tw-UUl ^>c ^LJU^ Jaj V tj,^ (vIaUI 
^ .U^g> 4^Lo1a1 jl uaitjl j^fi ijU-JAJ ^Uaj^JI w g^jjlJl ^liaoJl j-JajJ 

oUol dJj-stUI ^ *L^jj o'i i ^f^J ^M^' l^IjjJI 

lLjIjJu-u 3JlC JlLq JLijLa 4_=c_U j^ic JjuoL^ 0->.L^ l^I ^ Ci i-hjJ !ij 
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>U1 UU 

(jjJI jj^illLi I JLjajjj I jj Lq^a 1 JLA LU^J LJ 1>- (J^oj j^i^. O uJ) 4jJjj^U1 

^ 5 uj ,„tl ^ bVl ^ 4^ tiJl^ lex. ^jUil jL^V Irt i »T ijiZ <Gi £jjl>. 
Mfjl pi — l-u}1£J1 ^Lj^jJ! jji — (Ul <jLxT jc^jLpJ l^jlix! JLkj 

<jl I JlA (jr l«-A . l3a£LJl£ ^yS JjJl=kJI t'K mil i^^txLa J_l)uLj 5 jljV 

4_4-aJI l_j>Us ^rk. ^UlAVi ^1 ^ IK m.U <j! u tj ilr»j . j^lc j-^LUl 
^pti^Jl LiJ jJUu ^j— J i^^jjl^Vl pJ — c*Jl ^ ^^1^.1 (jjJjLStj ^jjo 4tla iaB 

j-a ^M^J U J^t-J ^ixll ljL£.L-aA tlnKjl j^j — l^i j-a±>~ J^a 

»JjUJA mrt'ljjj .... I^Lxl^^-J jlSlj^f jSJ^...^U>^yi 
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1 »Jjja tiiJijujl , l^ill I JUfe ^ . udj^oj^u *i£j^5 t(iiLu£j innj» 

♦ 4 j 5 j i U"i 1 1 ^jlftJlj 4 in, V <^ll JLatjo ^jja 1 i nj nil i^jVI ^ In^rj 

^jjjVl ^jj will 4mt ) 4axL>. 4 njn^Jl ^ ISu^al ^JkJ ^Jj 

L^lII j i 1876 ^LtJl ^ jjo j"!L> ^ JJSLjjJb fj^>. 4jlaLw Cj uu_i_u! Jy>. VI 

LgJ ^joiojj Jjl J JL>._9 . 4 j-i uL-uVl lijjJtxJI a\ ij i ii La ^j-us^j I'unm VI 

(4) 

jl . L^J ^JjuJLI 4^L>J1 Jjlj Laala i i^l La |jl <iWr JJu>. iJIj C-uJ->. 

: J12 jj tfijlt' 11 L >-saitJ La J£ u/ 3 4 j'ojti 4jlaLscU . < I u n> j] S^LuaJl 4JLjjj 

Jji 4o3 |JL» II 4 i-aJu ^UJI jjfcj 1 1876 ^UJI ^3 >&J>A 4 t^L* 

4aaL>. a fj ii >jf JjMj^ « 4o>. jJfcj _i!r>r ^^S^J^al ^ L^jJS ^— IL^ 
jjj ^IftJI ^3 4jijj^aVl 4 L iUtii icjJl cJLx ^jJI J-qjlII jjtj . 4-il J^a j ilj 

t_jjx.) t (l .nj! LtA^aLx Ijlluit *ftji ^Jjl ".II ^Ijfl'i t 5uLiJI JjjId 

jji^l (jlS ;i <^jUr ^Ltx 4j| 4j£, L-flj^jja t^4 xi^i j 4jLltv Jl^ to 

^ l) ^i^V"iU ^jll—uul ^5Lv La J^jj . Jk^fcJll j Uil l (jjl ^ — ^ 

^ DJL^Ij 4-ilx.J 4_jI 4j£. jjl jJl JuiilJI .Sbjlj^JI KjaLujJi 

LJ 3 4JLx 1 C^Cj-lLj ^ ^ '^^ frl miT (JjLx 1 oj 4^>> Ij jjfc JjlS" 1 o m>4 . ^^aX. 

^yl. J» -^'ajjiU j^, 4^ Ur Lc l^J JlSlj ■ U>V 1 1 \q'>a JL>.i t 4-LaJ i-uJI < ijln") 

juL jjl^lJl jjj — jj ^ jjjl>J! j-aVl 4jL^J U] t4 o^U JJb ^^JjX. L> ^ 
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' fiJftjt nil 

^ 4 Lxoj 4 ...nil j Vi j plaJI IJlj <jl 3j *j * JL>> ^£1 ^ L.J 

£ llVnl ^JlJI £j-*JI ^ dUjLiLa 4 pJ 4jLs i (jr £j^aVl ^ ojlt'II ^1 li-UI 

J>-l (j^a J^^>J1 jj£L>^-fc 4jlusL>. JL>-j >^ * (jjJ — '"^ ft 
^j^iUl 4-Cj nit Ji^-lj Jllx J>j^ej& I JUfc tjl^j (^,£^-4^1 ( iUII *l u SjLlI 

oLjj" < 4i II j-jj^ ^yJJ ^JjtJI 4j3LloI 42jjJ<3 Lla LLqI J^LLo^jSJj 

lLiIj^JIU |cJjlJ1 jg <i ^jiaj <Jj' 6' I — ^J*^ IliJ L>-Lkj {jl I Sj T 

• jfcfcJI A.^A.'U 4 u^^il ^ JJpJ dljLuD JI^V ^jJI ^LJI ^Jlll 

(4jjjI!1JI 4 l-uj jJ.1 Cj\jj^a ijjj* fA*l\ jioin'i I JL^J-A ^ja&^JI <_u 

"oLc » 4 j g < m > (jl ^£Lcj La *Uj pjU"ill L_fil Juki ^\_> jjja fjJL>*^ 

14j^liJl 4 L^jjJLl olj^Lo edlju^j t^L^Vl 4 q A .«4jcUH JiaJI 

<j^jl JlLLi J/LiSij^oVl 4j^lil 4 1 1 u ) II ^jl ^JlL ^j! LL) (^j^>- 

cJil^ 1910 4jI LlUj JLl-o . ij/^ ^ ,-,M< .MlV.gj 4j^liJ| 

jjjj 4j^jliJl 4_l^j JlU 5jL^-jj ^^iiC. tj-LL-tDL^JI ^rA_j£ujw<>Vl { j r A 4j^jJLI ^ j . -<tt 
jjl JtTu ^Jj .~GjJl>JI j^jLtJLI (3^J L^-iJ JlLI 4_aJiLuo ^ ■ ■ ■■*» ^-Aj i4jULI ^yS 10 
. 1940 ^UJI ^ 4_fljL, V] 4^UI ^ 50 ^LL^JI ^ 4, ,,,'rll tfJUb 

4_j l-uIj jJI Cjlj^iail (j^-SLu j-ftj (^^jJ jjj >J ("n^li o^-'J ^ — >- pj 

cLjj I L_)^LLaJI ( _ya «lc j) <; *y /^iC <Zj JLjcTlj ^jl^ 4j i j^JljJ ^j! <J^jl!iJI 4^jjJLqU 

2 U j U ^ 1 1 4lHJ tjuiJj 4J9KU ^jJjlLII 6fv i4j^jLiII "u^jJuJJ ^LlII p-tLoJI 
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Lo JjLcj 4-L.ujjdl ^JjlII |Ojlt1 ^jLoii.) mJjjJ j-3e_>- (j! i_LaJtljj 

.clJloJI J irnill ((^j^-lIoljJU 3Lx>. ^j* (jLfcjj 

U^Ld^SJ^J U^rtjPt^^o^^jJi jl>- V u \ . 1." _i ^ jj I u fi 1 1 Wi T I 

Ac! urttl ^yic 3j U j 1 11 t I 2lJu l^^ t iVtl 4jglj J_u 4j pUtt wljL>o£Mj 

jLuJl lo>Lo ^ 1 q" ftl 4^ La* Ua^l Jj <^ > ii" i n « a U" o IT 

: (jr litJI j-oJJL 4j1jj^I i i i m i 4jI jjj 4jl^i ( _ r 3 j^ol ^lxll ^Iaj (jl LJ^jI J^Ij 
(U-bdl JjVI ^^11 j^SLk^ J-oaU 4j otiTI ^bUJI ^^Su jl 

^jjj /in 1 1 (j^-UI CjIj m">Mjj CjLjJjj u£. J^li. 4_5C_>JI *JLA (jl J JUJJ 

Cjj^stJ lJ ^^Hl 4-i£.L*jrwV! 4 1 n ) 1 1 i^VI ^JJJ 4a> (jjj ^^-4 

( ii i <suj LI Vjjfc Jma ^ Ju>- 1 Jl jjv I jJ^-a jlaj t . Ti^ 1 1 o \ A j. ILLsl (j-^*. 

1 1 ml ^Jj **- 4^oj Jl3 t-iJL'i A> (jl 3^\j3 <jl . 4jvI.1i , M j) 4_JL!l>Q ^j-a l_jLo£L1I <j 
jLuojl ^1 c-JUd J£ J_^>0 (jl 'iSj^-^l cr^- 4 W 11 -^ L>° c r **^^ 

. Jj^^l | ( ^y3 J JuL) dJJj JULJ L^jJ] 1 ^ ^> 5 ' 

(j£ pi j i ^ 3 i n*ij (j j 1 1 1 jjlS I 4 tlljOJ (jl J-xLxj cuJj 

(j^jJllI L^JLs j =wUJI c-JUaJI L7 Jjla _3 J >] 5jLui LlLoLj Lq I jl p n ^ 

1 J . ^1 ^j ' " l^S> i uj 4_t_dL*_j 

> n ni^ j ( 1 ) Jja : jjfc ^joliTI iJid^ll L-t^Lud «>-Ll 0) J 3-^ 1—^1 
wio-JI ^yJ) i.Ut_l (2) tj ^L -J »t> Aju-t ^L^yl ^yiil <U jjjilT Sjljl j— c 

(jo 4i>UJl iijjju (3) tjLj>ol (^1 jjj JS ^ 4JluL>JI ^jc 

^lc j n j i ii Li 3jLc j^Ju i^j^j (4) J^Xallj 4JjJI fjflii a 

,^ 8 ^ AjpLJIj jSiyi jru j na'.TI ^ic 5jaiJI AjjJ (5) : jJl^Jl 
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>i*ji mil 

0a£.1j . L4K L^_t£. M in'^ tj^fil-i Lg-Lc LjJL>- ^yll! ^ajl in>tl lillj <jja U^jw jjj 
^ I . nil <jJ ^ jit". 11 i-JLSl^jl j_i£ L^ljUfcVl Jla jt 3jjjJl r.-»r i^jl J_^V 
IflAi rv^j SjljLuaJI ^ LLeLal Iflt irn <j! UJ ^puJ ^jt I JlA ^ it a o-^J ' ^ ^^J-^ 

j! LiJ /^-4J L£jJ1 La : I i i.ni'il Jl uuj jlj i<—)La- mil ^jj^jJI ^j^. Ijjj^ n" \ 

SLLaLsl (j-uj jJI CLiLcQ L ^ ^LlS £j\ 1 nlbsJI Lu^LLa ^jja 4 jt^lj Sjja^aj 4_t2$lj 
^jja JJlc j_ — j ^ Ll* «J m i ^ jSLl^j 4 — uujjba» ^ jjj^vjll lLIjH — iil 
ji jJoj ,3^Jj t^jjj nitll (jj-aJI CjL-LjMj Ljt ^ « ^ 4 1 1 1 1 lJi^oII )) wjljLli-VI 

jt JL>^i 4-uli!l 4_jJLL*_Il c_j j^kJI 4j|ju 4jLfl 1 j^Aj .4^jLc u .njjJLI 

Jli^jJI jL>o)/l J I JL>uj . U JL^ ^1 JLOU 4 ijVaj SUiTfl ^1 C 

JLua ^lftjl (j( jJb . 4* o jAj i>j Jl3 jj_4 ^^auu ^ i t n ^ jJlj . 4£j»>J1 ^jln til 

rw< . 1951 ^LiJl ^ »1 i>>rt!l j mf ^1 (^yii-JUa 0 t ,. it ^ Cu uij ^jl 

j-Ul f\ J^Vl ^Jr. l^uu i"M.II (jjl Ij^Lc CJ^J ^j-LJJ 4jl^L*j LJLLd JljtV 

Ijm^ ^-i^l 4-C^_4_u_i cilj ^Ti »io mil L7 3 4 tUL-u £ 4jLnj Oj I JJ »1 ^ mil 
(^jjlj t (^yC 1 1 In i r» 1 JjI t^ljn^uj ^jl cr^ 1 ' I , B^jLLJI 4_c.j^u ^j^a 

j^JL^a >Udj 183 <jjj ijjJI j»>J^I I j — A jjl (^9 jJLij Si — ^ 
4_JLlJI ^bVl Col^ JlH .^y^L^aVl ^,(1 j It'll I ^1 UiH ^ ^jVl ^ u-Lj^fl jljUa 

^bjl ,4j<jj^aVl 4j.J.tH 4 dill 5jU*-4 LoLl 4_^H!l A^LLlII uj>^ JlL^j 

vLal>JI frl olr (J^jv^ ^jLj^oJI)) l_Jjj>- 4_jLt ^Ij^il ' ^ i r»j L_il j£JI ^juu 

j ae .ij ^jLnlll ^1 — <i i ^ H j jl jl jJI JlLa CjIjJl^J — ui^a ^j^Joj L>.L>u 
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4tj.U) t 3j>Lc .proximity fuse t |^^m . l-sj^JI j^e <jIj^I jux. ^jjiiil 

^3 irtjubl^JI 4 iflj^II ^ J^r^ ^ ^ti . 4jj jJI 4 K i n H LT k. ,Jl >J1 

^1 (jJ! 4jjJ g-1 gUll j^a J-o- <-i>>JI j^a jLcj .^ItJI ^JLc 

i-fljiaj i(jyj£\jX\ JL^wl Jl — 3 < . ' ^13 tft ^P* 4_lLj JjlSj — 

4juaL>Jlj ^ t-uljj CjIjJ i_u JI^Jo LajI.} ^ . *.L^j£j jJbj ^^o^l^l 

42 j j (jl-^ll 4jLaJo jjlrtjj jj jJ! . ^jul ml J JlC j^a 4 JliJbjJLj jji mi 

SLjkJ Utj^jj c^l^j i 1968 ^1 sJI Jjjj SJjL>» l ^ — L. JjuoLnJI j jjLa-Ji 

J o< 4 ^ya t_»j»^Jl pUj I ^yia ♦ 4-i-uj ^Lj^oJI JLatx <_y9 3j j <a"< a 4j <ilr 

JltJ **» J 1 J^lj-XJ JL>.| ^A>J i LjW ^Jj) \ \ (J (H l (IJ-JaJU-uLo l^tfl ^LllL^I 

ol jjLkU SjLaII j-aIjlLI jM^L) Qj) jUll jjju^ll jlSoSidJI jIIj u l> 
jjJ-* iiu tSj-jjtl! SjJiLLJI ^Lfljjl ^jjlSj ^ — «-aij| j^JLc jj j ft"itj 

■ Ut-II ijJj^Lo j^sVl j iSjjUaJ! La jl£Lo ilaj>J JUu jllaJuJ 4yflj JlUI 

(j-u Ij 4_lj£^3 ^jjtj jjJLud jl jij LuL-u I (jy jjL5lJI ^ 1 i a II j>^-lj * 
jljjl>JI ^Lqju^JLj 3jj^JL1 lJljI jloJI jjl ?r i I j .liLljIj^j Cu ^_aL>. j I jiV^U 

jjj 3 JjvIjJI j 1 j U jjj CjljjLLaJI j-A I^jjS r <Uli i ill ^JLxIl 4^.^i_^1 ^ jJ! 
^IjJ Ur^! ^>^i .4j>xjJI JL>.j ^ jJaljdl jriLaUJI Jjfcjl La jJj^Vi 
(J^jcj ^jlU il I ij^t-jJI i^y^jX. ^\ Ij^ja 4 ijrt i_uJ1 Cl>^> ^^0^1 

tljL>-lj IjL^lj ^JtiaLi-dj .^^LuiJ Ijjl^. JL5 4^Jjj i ii 4jjLc.j jya jl 

jl jpa o^Ij ^j^UI >j<.ill)> : '-r'^A' U^- Jjj --^ JAjLjaJI ^1 4ajI 

»«(C^J 4_i^L>Jl 3l ■> ill CjIj^u j^JLJ^J (JL>-jJI ^VjJb 
. 4jL±r^ jJIjJ^ ^jjLaJ I Laj^/ ^jJL^jj j-i^^j 4_«^_C ^ Jul OjL^j 



177 



>i*jl till 

t^jluja^m iU ir>l ^-a-il 4-3t_>-Lj idMlajl Jyuxijj i 1957 ^L*JI 

Juu iIjJl*. II 4JjLcj« j*cL— *Lj<j Lr Aj ,a\a\ r..\\ 5^_pJ|j ^LsJI j-igJI 4JL> Bjjjus 

3 > * ^ <r> J-^' 3jJ ir^l OjL£ jtj j joi n ii {jA j tliC ^ jL>Jl till JL>.| 

: Jfc jr^ ^uUI L> J«e f Ull *U jJI j J**]! i^J j»Ul 1958 

^j^IaJI jj ...L->.^JjJiSLjJlj^-bJI ...^ LSLj^jI UjlL ^jl>JLj j4 

(9) . i - t 

^lr JyoAj L-flj-t-u 5LLa ji£l (jgii.i, v i^flj frl olr £>=*J (ji JlL lIILLa Jjb .plaJI 

.4jaUJI Cj\ < ■■ ^1 Jlj^aVl <"«ii'qjUj .^-4-111 Jja-^jJL) ^4>aj^j 

^LaJI ^^j-ill -j-oVlj ^ jU"ill (j>»^ jJ^s . SjjwjJLI j-jlllll CxiL>uj 
l-^jjju J^i ^ cjiytfjj — II ^jljLLa jc-^ ^1 ^jj-JLHI , 1958 

iIjO ^lr 4^Lijl La cUijjL>oj Cj jlj ^ ajaJI ^ iU"ill ^ 1^. 

jntj |>Jt"i i-ul ^jl ("iiU'i i-ul JLo3 i-u-ij Lai .4jIjl±J! ^j__jLgjLo 

CjI i-uljjJI c-jMJo jJ (j^j-ojl ^j-^Vij ^utLtlll ^jjjLoJ Jl j^aVl 

. Jj-flJtJ dJJj Jlaj ^aj-jJLl Jj3 LlU-11 
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jj^iJjJuJ (LoJUlLo (jjj) JL>> ^ i^l I JLl>. ljljL£,J JUU5 ^^IjJ J>5jo 

cijj^ ^ 1 1 4 njn^Jl ^ JljlVo. . JlLJI ^btji t nl'Vfl ^ ^jl J LI 

r«j L*l9j ^Lj^oaII |C> Ir 4 — <-ulj-i 4 j*y 1 1 jLuj Lq-l£ ^iLAjl La jjl 

L^jJj-I^jU (juiD — l^jJ^jL-uLo jujjla ^ ^Ij^j^jJI 2Lxjj ^^jx. ^yJj LaLc 

^ £j m « ') jJI LjL>Jj JLij^K JliLol (jA 4-L?tilL) (ji — Liijj^a u^-II^^ ^JI-Jj' 

*\ jJJ! ^LlU J^Lu ^Lui ^yjs 4 o*aLLtU Ijliit-* Lcj-Lbj-« ^j-L^JIj (j^^JI ^j^j ^jUlll 

.^^J1 4*<i mi JtKj V ^jJI c- tjr 4iJI jjfej (4j^ibJJLj L7 ±±X\ ^JjJAl L yi^i}\ 

Jjjk-UI ^jjd cj! u j" 1 11 T 1 ^Jwa ^ylc Lao ^ L ; j rt 1 1 ^Li 4 < Jjj 4_L>J 

(jjdijl Ju\l jyjil 4 ajS 4 jnj ir^ lZjLoLk 3jI jlj ^lxJLI c_*JjJU ^^ic 11 

Ij-t-ul 1 n^vl (j\ .jj-i-uJI 4uusj^jl1,I 4jojIjJI ^jljJll cL^3 < . u£ 4-Lo^> ^jjo 4jL1,I 

^jjJI «.L-«|jJlj j^L^jjjl jjuiojjJI l^rtrt'tl c - r jJ I cjljLtill ^jLSa JLw ^^l^-j 
cjVUela (^yk. L>.l^l ejMLJI J . LajljLl ■"■^^^ ^JjkJI ^Aju (jjx. 

I Ju 4j l^L_uVI ij^t-JI ^ylx I ^jjJu ^ juM sUIslII jl Lt^ «3juJL>. ^lc 

LT ic 4*i tnjit* JL_jJL>. ^jjq J^^jJ ( _ 7 £o_ya'^l p 1 1 !l jlilj ' " ' j ■ 11 l_4_uLj I da >- 

- ^c^xi JL3L) ( j^_j£Ljj^a'^l ^Jo^ O-p- tCjl j m"m n II AjL^j J ^Ltj «_lU t^JLiJI 

jL^]^ oL_*^L>JI ^1 ^UJI ^ULl 
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^ 98 J! ^ liU : LLlIil ^ Jlj^ ^JLa JIjjV i'ImTjj ,., 

Lpsj^-iJI ^ iH-wl ^^i^ <J>^ (j^-cj t-Ju-Li-tajJI ljufc (jyl^- ^ LltwjJj-xSLjJ 1 j 
^Lfll 4_jjvLj 4j] . 1 null a jJuj (jJLjj^j-tw jMlajl Juu ^LJI ^pLtajl j3\ <jj 
4 — uloj jLatJll ^ *U1*JI jL£ j^yi Jiofj ^ixli pjW"n pUlifcVl SjIjI <y9 

JJfcjO 3jJ U < n I M 4jlj£ ^jJS (J^J-*1 mi (JJIJJJJQ LiJjJJ^JJ f Lj-juLJI pJl-C 

:«4joltU 5u^Vl 

^ ^r-jjj LT l£. ^L^uaJI p Ir 4 miIjJ 4_1>J u-SJUfc j-A I maj I JlA <jl£j 

plaJLj ^ji U" uill fjji IxJjJ I 4-3, Iflj uJLl p j V *i 1 i g < >» p fljt 

jJj^-jjv 3jl jju (Jj^-JJ . ^-Aj-xCj *(JS! ^LuuiJI 3_}LaIlj i^_3jl nail JL_>-j 

j^JjSM 4_jjjJLI 33 j 4 r^g^ra (j-u <-oJj <jl 1 Ijlr » : Ljjtiwlj 



^jJlII jl JL>o tJjii'u.iU ^ — fau.V 'i^aj »1 <ilr 4*< it"i > ^itlj La ^^Ul Ludj 

j^ju . ^^j^oVI ^jW'tl ^ 4j uuL-iil jJU-a J!Lqj ijljL^I CjIjJ i^JI 

4_l^^2JI 4_beJJI 4jjJLuoI ^ jJi 1983 ^LsJl ^ "j^^ ^ 

NCLB ((J^k < M jjjn jj^Ju jlj^J i-dJ . p jl*" !i 4jy ia j j <i"!L 4 j it U 

J^^ . >. — lju Lajuc LjJcs. JJUJJ • 2002 pi — *JI ^ 
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tfcll ,*Jm J*» «m jUl Jl— Jt 

* t ^j^aVl ^LaJI pjW'ill <y9 >LL)La l^jU^ 1mm, <aj U^ljjj U^Jj j-ix 
aJj .mJjJJ SjLiAJ ob-^Liol J-ftt] jUtjl Sjj^xb ^IJjVI JL_£lj 

^c.jJI m^Ic t^l^ fjji plaJI ^jU"> ^yic j^jjJ! Lv^La ^1 j i <~Ci Tit 

juo)> L^^Jtj jl LiLi^j j I ^ jj^*- jJI 1 j^J ^-aVI 4 y Mill ^jl 

^ 1 1 nj <jl JU^J 4_j I L mLxm £j o U (jr>V mi m£| pxj tJLLaS *3j^a jJ^i 

SjjLw JjL>JI ^jjjj dnic. ol j Jj-aj^ S«^aLcJL» ^yitJLI jjoiojjJI » 

jij . (12) « rfJ Sj^JjVI L^IjjI U^J jvjLdl S-jJII 

. ((j 4^a1» j-j^-ij ^ mi i I djuiLja 4 JUJullJI I Jufc j m t » 

ImmI ml Ijjj .CjL^>1^>)/! 4t-.ii (^jJI 4oaaVI u ojlrdl 

^IjSj^oVI t-J^IaJI CjIjLlo^I CjUwjJ (j\ JL>o Cj L i Lj^J 1 ^JS i u t"i ! I jnt i 

Jf^n > ^ o j i t~ U pLtaoil pL«JI ^LU! 4jI ^ys pX.jJ! ^ ^ I JLA . « J-aL 

5u^J| Jlx 4_j l^jL-uVI lIjIjL^II aJLi^tj djljjj SLjjs^UI j^jLlII 4 oxjlaj 

IjLA o .4_aL*JI 4 i t nL>iX Ij 4_J^ j mi II ^jLJoJ 4_?c_aLjj>_) I J^J tClL <^»L^Jtj 
CjJJl>. (jy^ij pl*J1 p J <jr £ CjIj jjfcjjl j^t t JjlaJL ii ol » (jl !n~ <_aj 
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>UJ1 UU 

Jj in -kj ijL<!uj 4 j 1 1 ,„ ^\ 4ojLatjl j_jLjlj L^J jMjd i » <L>.jJLl jJl-4> t"/tl£ I j! 

^ilV.U 4_3jUo1I 4^jjJ.I (..TCI! ^ iilll J}U* fi^o Ja^Lu ^ JSJ 
^JaJI (jMitW) *\ yj\ j3\ t— V l£j i-l 4_p-Lj Lijl J ^ . ^cjJ aJ! 

4Ji ,„o *ju* ^1 < >f .,.^l . 4-i uuljjJI 3j11L> c-j^UII 0 tjiUII ^UiaVI ^ 

4-o I » ^>jj-3j I — gar: ij — <_o j^lll (^jJLl 3 Uju tli — jL£ LjI J 

Lq-^J ^jMl! U^ti (jld (< J<iL^ < M V"n ^j—J)) ^>jj-3j 1 j£j t «j 

j^LLJ Juu 3juLw O-iLfs ^yjJI 4. o t J 1 1 lj-y£^ 4 t mij ^IaJI ^U'm 1 rt/q 

cUUJI ^ jj^JI Ll^J £ V o-^i ^j^Vl jllaSVl ^ 

jls 4jjJLtw CjIj^-ojju Jot! 5boj>UI CjUIj^VI !jj JlitaJ ! j) j_ stj 

^y3 ^j_Lll IjLA ^jilo I j) - . jLgJj l-Sj-i-o 4Xojj ^JU "'^ 
(jr^ ^J3^>^ CJJ^ 1 L — > ^ fl^. 1 iS^LuaJI 4 oj oa jl ikJL^ojVIm g 5e_>J I 

.«dJKniII 41lJ1 ^^k. iiU^JI 2L£.bM 4_>L^ 

^ai^mi cjj 1 JL^lVI 1 jla ^ ell t i^U 3j j'i 1 1 cjU 1 ..Ml ^jl^I (jl 

j-o ^^juJl - ^0*31 j^uu o^i o! j' ■ J/^ 1 L? .''V^ 1 

^jJI j - j^jLLxJI ^ ^jLUI jlLJI jl jV! Lr ^L^>-lj .4-j^ix^VI j^-oJJl 

■ - • 4j cf\ ± 1 11 ij^Q ^j-k 1 UiluG JUgJl (j^jU^JI jjk — J-JULjJI Qj^J ' " 

ji 4_Ul£LII 4^£.LL^aJ1 4 Ua^JI jjfc j/VI ^1 ^l^ 1 jj U^J *Jj ...II 
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jU jVl ^jLUI ^0 mm! jSJj . frl <il* . T Ij (j^ — ujugll ^j^j ^yJa 4nl">^JLI 

jl 1 1 nil IIlA i U i 11J tjjl IjJt 4jljuJI (^jS 4jjj 1 J I (3^-" <J^>" Lr^! Jj-^ ' 
jjfcA ^Llj j jC n~i 1 1 IjLa 5^ nUtl j-iA L-JLLaU ^J^lil i Ly jus^el\^ 

Kt^tW aJ/VI l^jUI! ^ajj jl 4. J4 iiH i^Vl 



Lt^ ^j-JJj < njlG » Mill *Lj»j^JU ( _ r fc>.jJJ t-jlaSJI j^JLua JLcj 

cJls^I JjU ^jJI t>*>U (^j-tu ^ LoLx 1 oUfl 1 1972 j*LJI 

^jJ^ i^jjj^o *L|jj£ j*_JLc (jIijLoj * frLgli!! ^jU" ^ — *1*JI j-aI^cJLI 
jjjd ^ui> ^LJutll (j^o jL£ ljIjSJI jjj 10 o!aj 4jI j^JlIL ^jJL>.j . AdJ 

1 3 J, j -w 4-lL) l_ "iSLl 1 (_u^ 1 LuLj . pLqJjJI ^jLlj j — 4 1 ^Js ujt^ ^ A J 

djL^I^ 4jLocJ ui£. (jl^ ^ t-dJjJ . 3J^j-aILa 4 4jLLjlj ^ j 

jJuus i l^oi-lj . lLI I Ju^j 0$J-±^ n ^ ^Jjxj (jlS Lo <!Lj j 1 \y 

J -^Ati ^ IaI jniAlj ( _ ;r lll Jo^JuuaJI <U£ mm oIju ^jJI 03^JI ^ t_»LiSLII 

CjIju lTU>JI LiUj ^L*-X^l CJ j2\ ^\ ^L^Vl .h-arl'ij . L^Mla jl Jul ! 

. L^j 1 jj a I j*>.l J >> Ju^ L.Vj^fl ) Lj uljJ Ij^-O-A ' ^ j ■ ^" Jlaj Jt__>.ijJ*l 

1 rtji>>l ^LoLlII j^i. l-3Jl^ l^j (JjJI JUJL>JI ^ ^iljjJI (jl Oil j JILo 
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>i*Jf 11*11 

< b ( .UU CjIjK > belli J-l3 c_jMLJ! JjVl uu!) J^liUI 

300 ojjuiil 

LT Aj <^1*JI CjI jUqo^j dLajJJ 4_2jjJo ^J^j-uI 4_jT til ii> (j^a l_j^LLJ1 

- l-sj^J! jl^ J— j . I aSukj ... *l iU ^L^Jviij t^ljji lUJ L^^J^kJI . 

<^£- 4 j i 4ji lojIj 4j<il V ; ^LoIaJI j Juj^j (j^Jj tAjlju ^^if 

jj^j ' <*j tjfj L-A Ojjjj l-o-JLj « Jj>.^a ^jlj )t> 1995 

^jUZj-C Jj^lA jj-ujJ J < ^ ^JjlI 1 i jj^X. 4_La I t "i> 4_» u I j 4j^j c_J LL-^J I ^_La_t_» 

I JUk j3l n~) J otl I JL>- Ij^Lj^o CU£^JI Jlj — jV^ . Joi3 JljwIj Jl — 5ti 
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>i ^ jut 

j-A 4 i n aL>Jl 4 1 j U 1 1 iZjjJUo Jl"l9 . 4ju?c CjIj MnjjQ . ujLoSJI 

JjLzJI <ya 4jjL_uI 4 jJU <j lJjjJI gJbLUI jl L7 lii SjMc <^_jL£JI 

JJJJ j*-oJJll j>5 C jJU-dl jU J-4JlII I j^J I^JJLAJJ 4 LoLst* jJj-4J 1 * 

^Jb ^xb^JLL ^1 o~i <tiVl jl <La}Lc aJLAj i^Lui^Ujq 4 j i "j Jua L"i5> j <m)II 

^LJ!»a, c^ljji iUI» 4j^jU";TI j aLULI 4j3LudJ j^s Lc j^Jj 

(jr *LJI j-^l^cll ^UIaI jj—a jM-JI ^LtL? J£ ^ ^L^aUJI <ya «3j x^JU 

— ^jIjj I 4 7 j i <_}JL>. j^-uiJU^jo^ cl olf 4 m*~ LT iiL 1" j'lfl j^J -il^J 

4jjLt>a j^flj . La I U i t Ijlj jjj t^j^<ia I . L^jLj 

ju^ibJ (^'tj'w j_a jZjJ*] jl J L j£. jj<il V*< a 4 rtj j- 5 *^ : j-A Ja-i — uaJ 

aJLc jxs jJloj Ijj^ ■ nij jl j-uSu^aVI j^aLlI! ljI^ ^ 1 1 u 4jL) Jj-SJI 

t(jr JLUJ1 jLaJLI JI^jV iOl^-Lli t*V! i *l£L^oi ya ^IaJI jl . La 

jj) m o*i Ij j^o ^Jj 4 1 1 n *<IL) Lua»j i^r-fc. i^JLtJl jtjlL ' ^ ^**' A l-j^ In! I J-lS j^a 
^^Lc^Jl 5>^1 LLqLj La IjJ j£Jj .4 in Vt^lt^ |oi*J! ^ CjLwjJ Jjj-a^JI 

^jb^ ^lill j£uo-t cJi ^ . JL^jjVI 4jL>. jjja < - ■ ^ ' j ^ • -i • < La jl I 5 

S^I^jla ^LLalll jLj 4jJlxj Ija^JLj jl 4_3u^l^J1 LuLvLkj JJu-oj 

4-^Ljj^Vl 4j^>IU1 ^jl jdl c_^MkJ m.II »l jVl ^jb^L-^Vl a^i jt^tnU 
t / > intt (jjLij .iij|j<>>LjJlj ^IaJ! JUc^a ^ 4jjLjlL1 4_Jj^]I iijljl m^VI C7 __a 

JjlJ^ . d Ah^- 1 1 jl jlLJI j* ■ - 1 i^llj cl H ^j_3tJ u^J > <s 4jjLLd j-xs ^LJl 
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i^u i'lQA Ufljf 70 3jL5tlil OLVftJ! ^ ^^jfcJ (^J-L^jJt! I JJb CjLjLljII 4J ui 

j-loIj.lJJI 600jrjuuaJI t LaJ? 350 4^fljj*L»J! JM>> JLi^JI <y3 £>*J Lciu 
.^^a-pJl u ojUlll JLjsJU 1 JUS) ^ LLa Jj^ajal (j^" (Jlj^l LljiLi <jl 

oJJt ^1 jia^l jl ^ j^ij (X)L_iJI i)-* J^Jjf L^P* dJL^^j — 3>Ud| 
£^a (jj^iJ jjJJba ^Jj] . SjLst-Lo (jl xi JL^jjVI 4"h<i fn LJL 4JufcljJ! 3jj t^ll 

^liia-aj ^ j 1 nil jl i ij-jlj tiJLtiaBj (j—flJ^ t-fll j — Ox^hj 

I JlA 4_Lx3 La j-A^>- (jl cdJj . I jJLSj lTUjJl* (j^-Lx^o ^^jJtJ 4 il^LLa ^yJa 

I JLu I Juj 4_jjLLa J^aX. Lll I j JLxj i4 uJU^jl ^ 4j<tir 4^.jJ (jy-oJlj 

Lot Sjjlai- Jjal cJi^jII Jjl ^ i"i 1 1 11 i^^j^LijJI ^^fl 3jjl _aJl ^1 JlcVI j 1 ua * 



2004 fUJI i^o^Jl ^ ^Vl ^l>L*-U bj^JLSLJl wL> j.i Ajjlia :( 1 - 8) Jj-uhJI 



ijK mJI t ya (j^oLa Jil CjLxjjJI 


0U.jjJI JJyt 




271.1 


351,537 




103.7 


112,000 




468.3 


137,437 





^jN'H SjIj^j ciJjjJ 4jlaL>» ^yft (j_ao^.LiJI (J-t-tnj I ' ^ -j^ t(j^judiLj I J jjJjj 

644,106 c.nria 2004 ^ L_*JI ^ *GLj Sjlj^JI cjjLa?^ .^sULu j 

^ .c-ao-£uJI ^a ^Lil^ ^1 - 351,538 tjl ^j^-ljj >4 tll y]$]\ ^ 

, « 5j j m ?r 1 1 djjjjl )) ^jaljj ^ 0 < uJ Lc^a 4_la_J 1^ 4ju!jJ1 4 u it 1 1 LjjJlSLi ^>aljj 

^^yjJI 4JLajJl 4_>-j J I jjj Sj (JjLoj iCjI^J lm 3 — 2 ^j^a 2jLc o J it>j 

^jSJj .American Community Colleges 4__i^a£L>JI lIj! jKII l^tnti 
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^o_3tJ (jr Aj^J i ^Jt Li£ jjJl ^jl l^laj 4 K ill J 70 LlA (jH^ 

4_>.j_} ^ i 1 1 Jlz^^a l^j^ju j^oj— 3 oj-i jj-a CjLt_L>Lal! ^jjo ^jjtoJ! ^_jjL2j 

^U-^V I JJuJI ja<^> SjjIjJI CjLwjjJI (J-^jli 5Lflt_piJlj - 4 i-uJU^J! ^ 

i^-j-l^J CjIjLj uA\ KjjlS^o <jrA_La\_*JI JliLol ^j-a jj^Lj l^jlr J i^>^ Lojj 

^LtJI ^1 £>-jl £jjfcill t j c «L>.Ll>a CjLjLu j->-T) ftLlaZuLj ^jJtaJI ol jLij 

g^olj^U dUA^}\ 4 LjIjJI» <^JI tiJj_jJ 4_*_aU* >o-L» (-.flu J aS 1 993 

National Association of Software and Service ((CjUaiJI o£ j ij 

^1 jJI ^ ^Ul (NASSCOM Companies 

^L^jS/l ^jjja l-jLu^V du\ . jlLJ! ^ LjLjLJI ^ ^Ul 1 jut JlJL 

CjULu <— il a^j 2004 ^UJI u«Lj)) <i«w L:r lll 

eJiJ I 215 JLi^JI ^yS ^jJtJ 4j1 l^JJ ^jI^jJlSj ^ (j^L^LJI l_i 4 juj 

^ ^ U£ UJi 350 (j,. jlj) 2004 ^ uji j& 4 M^^ll ^ 4_^.jj 

^jjvI Sj»a) LaJl 1 12 p 5 jJI I Jut {jyj {y* q\j .(cLj <-o_ij jJI ^jjjlitJI 

OJU* <jJjj.i 4juoL>. J-^oj (1-8) JjJL>Jl Jjo-o^Il 4aiuj 

ol>LJI j^i 4 lt >\', 6 \\ J* j j 137,437) oLV^Ji ^ ^-.Ur.tl 
jujUfcH j^LJI Js> jlSLJI jIjlcV 4.j^. .> ^Jl cjIcL^VI 1 jjqjV; (j-jjVI 
t ~>l r \ i^^Vl ^JJ jU'iU jlIcj . ...tl ^ jjj^ JSU ^ r o 1 1 CjL^jjJI jjx. 

^Jjj-a^toJl o j u n"<*tj O^l^ t J u JjLojq I JLu 1 ^"itjLaja^ <4__6jjJaJI 1 ^ > 

1 m ni^lLa £_a ( t itlll 1 ^j-u Lu! dJj^aeJLl ^L^jVI *^-u» 1 Jut ^Ita »^ <tjU"ll 

^ .(jK mil SjLij j-fi jujj ^jl LgJ Liii (j^a ^ — lm \ ^1 4j>-L>J1 jjl ^jjl 

. 4_l3L-^>^I Cj LtJo LojJ I ^Jut j-jJd^j 4 i j i r> j^'^J (j^ V ^ 4jkLk 4^j 
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>ut nit 

^jjo 0^-9 -0^' ur^*" La-* J — La J-«-C ^jiil Lulj UjJ-^ — ^ 
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9 



JjuaJiJI 1^—3 <J3>* J ^ 1 g*S t3 J a- "ill 

ilju* ^ fsiljJI (^in Q <^ . JLaeJLl IjLA 

LSj^J J^>ll jL^II ■ J k-.i; j Lv, ... I - t ..M-n 



jj 



^ i>>\j 3j£s LyJ^ J^l jjj q] £JU*^\ M'j^ 9 
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<>lall lilt 

L_9jUl! jjal ^JL*J jl t4 j^lt li <jjo}U JUajJI <-» j mil jj] . SjUjlj m£j^1 J 

J>»J pi j£*j 4 K « n a c-jLuuiVl J£ j' «4 uiltll 

JUj .pltJI j» - IjL-jJL>J - 4_*UJI ^LoJtl (jJjjJSg^ iTi-yll (JlS^o 0 — IJ 

4^jj^JLj pj\ uuj ((jujUJ! ^1 3Lc Juo 4_jJ < j_i!L<s £jl&[£la J^S I J A jl 

jj dUjJ ujj! ,„lS Mj13 Juaj > ijrtj 4JJ jl .jj^T » u j^t 4_La jj^l 

i ill ^» JlC > ^ i i i ii 1 1 t— al mn^L ljL>. ^'i* a ur^l ' <tjUJ ( ** a I 

jf 2u»LJI 2u*Vl jLLaJi ^Luil <>a ^jJI *4K ,^11 4_|ojU"!l UjL^J^i 

^JUilj >u> m.mjJI I«m u»j£. jJfl-UI ^aAj t 4j.«MI 4-JaVl uijULL) 1lJ)1\ 
j^oVl 4rtjd%. ^ 4 j <wU"i U 4 mmmjII j! cdJ!i i4JjSt U^a jjLuaJI IjUfc ^ 

jji ^HJI Jj^JI J_^j Vi ULi I jl JsLAij j J^jJI ^ uftj 

4jjI JUj^/1 4_i_ujjJ,l j_xs JUjI p i 1b" 1 1 j£. (J7 h 1 <ij4 £jJL>ol c-dj-^j 
^>At i ^ya 3j — J>. c_j_>-Lu^ ^^Ijl ^ r jl jl ^ (j-^Jj -4 — t^oL>J! ^1 udj 

^jIjlLI ^ 4-ii-yljjJI cjIjj-HI 2j^>JI ^^it i ^jj jjj .#.L)Vlj jLill 

4aj i 4_ijLi^ £>j-J>- f. yjuo ^3 p i£>J j jl IflJ i K *J . 4 In m ^lU 
( v H o Dj^LJI J-^-ljJLL) (j I t"ij L*o3 J I c_3^i_uj , Lr JL4l_>JI pjl till CJ^i^ hifl l^ij ) 
^Jljj J j-Aj t((4^uljj jlj^o V iVLalal ^lu)) Lub ^jjLaJI <>L>oVl jU ^ jltlll 
JL^oj ,^UH 3jLx i ulj > ^1 i la j gfcj J^fl jjfc LajI - 4 < j la " 1 1 ^Jla ijr 3 LijL_JL 

L^ 3 tij^l Ij-^Lc LflJbo 4 i ■ m.j Ls 4jK11 4j^ilij| 4 ^jjdU ^ udJj JUu 

(^^yicVl uJLl t_j>LkJ (j^jjOlJI * U 5"^ jjJU^j jJjJI) tUJjtJI (j^J ikll 

^cUji jjju^j v jjjji) s^iL-cujyi cji uiijjji jj-Ua^j 

JjlusLuJ (4 K <j 4 4-SjJmId J^^uL 4 O^U j-A ^L^jjVI (jjJU^J jjjJI) UJ^LLJIj 

. ^itll 4-JjVl 3jLt.ll ^\jlt"TI j n 1 r>**n jl i uo It i<\y 

4JU9 i La JLx ^1 LuJ lm _jJlu J<nntl I juk ^lj— ^ CP 3 (*^J^^ (_y ^ c 3 

jIa lm\ Ijlj (jyJ^- itiJlxA jj . ^Ijj L^Ijj ^jLio£.L» 4jJj j hit VI ^ t-j *n 

JU 1 Mill (j-ul_C->Jlj ljL>- 4-4-l3jJI Lj-Ufclj-l! L-jLst-t-O I CjILo iCil qKII ^JLA 
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^ ^1*JI fijli") uujo (ji < cbt^LJI J j mil i-fl 1 umSI ^jlc (j-ua^Lc 

JL^^JI J J4JJ Jl j «Vl l-ajuqj A-JljJuaJI CjVL£$ II ^jfej La j . j!^ Jl 

4^<u_>l£}U 4juLj ii^J lJjI til ^5 uLLJj JUa . Laj! jlkUl I JlA ^ 

^ jUl (_y9 (( L-«Lj» j-xalj-J 4^ukIj^sj ^oIj-jlj >_J jj£, 4Jjj 1 n II j fiUll ^ajjiJI 

Lr l£ r Lp),„ CLiIjVjJlII J^q ^j^jMII CjIj-iLc 4JI£jJI *JlA (j nj . k-12 4Lwj^q 

t>c 4 — L4Laj c-sjL^ji (Jf^j Lt 1^ tjj^' cjVISj J-qjl3^ .(5 — — UJI 

LoL*j A^jUs ("11 ujl 5jj 1 o 1 1 (3 1 (^jj ^j^aj .Sj^lajja 4 j<ijlt"i ^ol^j 4^-1 ml 
. l^lJli^LLo jujl (jpit O^K Mill 5j) 1 11^ ^j-a (<uijjl 0 lr 



^ ^jhtll J>*lJI 4jn ml La jl l£I>^ ur^ j*^ 1 i3^>* ojfllt II l£ — ^ 

^jVI oljiniM j I iojJI 2lu»jjUII ^, i 111 J^p* UL^J jJL ^LJI ^L>ol 

liljjjl ^1 J^teij^aJUJl *ljl ^J^oJI cr3>»II Jji>irt!l (jl 3^i3 .4jajlaJI 4l>.jll 
. I jufc £j JL^tJ I iiUj < rtj^ j^ji^ (j-ujJUj . 4 jflUII J>*Vl (j-d '-Sp* (jr^! (J^ 
lJl3Ijjqj iJjudI^jJLI jL^jxVIj 1 U 1 1 S 1 1 ^j ^iru" 4jjL*J1 » iSJL 4_<uLa 

.(Jj^i Jj^ol ^^l^. t^iiull jL>o| 4j^a-uoj mi-wVIj ^jj^jVl 

pl nin jl 4-iiljJa 4_jjvLj ^ Ijfc *j (jl 4ju-ujj CjIjJ cu (jno^ j 0 til (j^a ^^1 

^Lila ^jJjj . JnUll ^LujV 4j^UJI SjoAJI jjLaalj 4JjjJo Cjl^oia L^j^I^j 

^-a^tj ^-LdLIiJI ljIc L^Jji^j j ^ U ! I Juu La ^ < n n j j.gjtJI ^jjo 3j_lLUJI 

j U 1 n j jt^li^ (j__ a Lo^ jl tjjit-uaJlj c-flljLu^^/l (j « ljj£t_jlj (jt— S 

^^jjtil Jj i^nll I jufcj .("mMI SjjjJI 1 )r 1 o^t a l^lo^ tjljJ^I 

j^UJI j (j-ul ujVI JS! iIj l£ jJI jjbj j^sixll L^jIc JJUJ ^ylll 4-JjVl d^LLI 

.^lftJLj (jj ^ ' (JLoIdVI (jl (Jjj (_y it 1 1 I . jLiSJI JUX. (±4^bjJJ 
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1 JLA (jr i3 J I ^uIajj ^jJjljj \J,J-^ 4j£L___iIi^a ^-lId^j 4jmi- <n 4_)^>o 

^ (J>J^-II u "iiilj ^^Laj JL^I ^1 L_fl_iluaj - ^ — uujjlil — i-JLl 
4j| ^£jt_«. . 1 a qTi i <ij Jua ^jjjjl I JLxlj 1 jojlt*! 1 j ii l"n I JUj t J^-lj 

^ Ij oj <j_>l J)"*"" ^ 4 <t f ioLiJI 4jJ3I^Jl>J 3^ jo 1 1 4_juaL>JI 4 t j t In 1 1 * < u aJ 

< ^ j I t*i 1 1 (j-* £^4>* ' (jr^- JJ-*' cLJjLj (j-Gjjvlj ^j^j^jjijjo ^*ij^Lu3 i In i iij 
4jLa ^i>vt 4**jLs jJh-o ^jLluijjJLI Jl>*j^ . p^li <Vi ( _ 7 lll ^a^JLaxJ ^4] ^ 
. LiL^j aaJ 4jj5t-4 <LoJ-5j (^jJI (^j m nil c-ijJ^aJl tl^J^at 
c_jL ^1 (j^iJjJuJl *l — u! ^ (J , lJjJlJI J>5II J^>J JL* t£l 

<Loj12 4_ujjJlLI 4aixc 1 ^Jin <j->l <jl Jul) Sj U <il cJra£> j t^^^A La n.<> mil 
^3 L^jf jju-aj . igUn^sl JLuojJI CjVI (j-.a 4JT 20 ^j-* f 1V1 

1 jj Ux. L^iiL-y kL7 ll)l j.* #-1 ji.tJI 0 it jryw oil jjj < JLoJI^ J_i2J! 

4jj 1 11 ili ^UoiojJI O-^W^ jW^) j'j^^ jJujOJj tj^fl i n n> t-SjJU 

4jJ 1. io\» '.(jyilji ^ n iLwLa .[4^ Loll joJj jl^i Ijla ^jl^ jlj .(>>»Ji (j^a 

) 4jjLoc 4_i£^£> L^jjJsj Lr lll jJLJLl Jjlj 4_uoLiw 4 \ $\& l£JJj ^ < .l )r 

^> 1 • )l jjdujj 4 ■ jtjwjVl ^j-Lc ^ Sj L (j^jucll < i^ill ^^53 L-jJLlaJl tjLi . t j n j 

V (iLjIil ^ n 1 auj (L_JUoJl L^JjLu 4jqjI^ 4JL-uja i^j^/Li * LlA 4JU^iI1 i'< 
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i^lUmo 100 ^jJLj c_JUo oi l£' ilj&A jufc fdjJI o' U>^f U— IhA^ 

Sj^tjU'unj La ^h^L (*^i*iL» 4_uoL>J! 4_l^.IjjJI olj^UL ^Ij^JV! 



j-aj-u! jVI L7 1>- Jljl Vj .SjuiLja *LupJI CjL1£ ^^Ll ilo^ualil (J-«jIjlLI ^ ^jIaU 
«4j l^IjJ jlj^a V 1 VLoLdI ^Iaj ^jJtJ)) <LajjJaJl 3 j Lai! u> jrj j 

(jl Sj^jS j-^j-f 4 niljjJI 5jLa JLxb jLstjVl I Juk ^jjQ LljL>» <jl . C-uLS" 

jjjj/jjj >^ *4_La— uojlilj JujVI jj-ujl Jill J^Vi ^^l^. t^jUlll < U/t) 

<Ji^jII IjuA JlLa ^ ^j£J .^^iiirt'ib 4211 L) • ' nj ujMlaJI Jjl>.j £j\ jjl ^jlSj 
Lt Ic Jum iIj Lgj? Uj LuJlLo Lio^j ija^LfcJl JLa t 4nmll 4j mljjJI jljll JlxLj 

^aLi^J JLL« ^jl Jill ^ (JJ^J L^j'jJ ^ tfUoVl I JLA ^jl J^i y Jj! 

4_ot-ulju — uj! ^ — ujj ^iiU (jl 3j£d3 (ji . jJ^I Lj !j ^jlj dJ — LT Hix>- 

I d 3 jjjj JLiLVl 

(j-u-J j^al jjfcj t^jl 1 iuIL It^'w L^jlli^U LiJ^lldl 1 11 j 4_uui)jjJ1 jl^II 4^- 
4llLi J< nrtll £y* J Laid VI 4jLu>. <Ll3 ltJjuj ui^jja ^cVI t jlr VI ^ 1 i mrt'il 
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Lbj^jua uiSljJU ^ I jla ^^k. 4jj^U1 jjllilJ j^p*Vl Jliil jl>J>j 

. 2006 ^LtJI ^ Asia Society L ^lw* j^j^JlJI 1 jl* 

mIjlLJ! 

J u^-»"it ^jLjjlo jLlxl ^ 4^a, oL^jJ ^ — 1£. Ijiua^ <jjjJ1 SLillaJLl 

j^S^aVl l-jMUI oLwjj . 2^UI <ya 44j 4^U1 ^ 24 ^ ^1 l^n 
Ifljlr J ^ — Hi jjlHiJI ^ — jLUl l^jLijJI p i.ijJI jj^j^uj *<jLLI u 3a 7 

Ll»>LLd ^ ^ 50 <3jt jl^JI 
jjjJI L^j^Jal i_jj-L>. JUL! (jl j-a ciilj ^yki 5JVjJJ JH«) .oL^LjJI ^ 
i^u^AJI cjIj! m^VI ^ 5a <L*jidi4 cjL>.jj ^4^. pg't* <jUI ^ 35 J 

.(^j-uiuJL 4,2111 JL^Jj CjLwjJ ^^-Ll 4jUI ^yS 20 Jjux>. 

0 tj j-« LuOJ-ua>.) jrV*i*JU j 4 I Jl>. jj^_u£ O-iiuJI (jJjLd ' , „\| Jj 

uJi^a 1 jut (j! O^jjlj i«»jJlU ^1 U 111 t^ili u_a i (jll - LW. - ^ A 

JLSjO 4jS i r\ c\ liifl^ Jy.LiC I j\ inl ^jl *4jUU da_L3t>a 

o uaia 1 ^IjL^o j ^^Ic 4_ija o-ilcj Cjj^^ cjIj Ij >L»j ^Ja r< 

^Jj-flj i ^ f <i i nl ^yjJI gjloill tiilj - ^ <-u^J jjjjo j-*J (jr ic - JjL^j j^Lju ^yjj 

Vjl lj£jia 4^jjJj>J1 L>jj^ c-j^LL (jl 4— Li<ljjJ1 £ ju& jt-u^^jj . « Li Mil 4_uuq^.» 

^L>. LaJuX.j . ^j^-jiwV! ^-A ^j^ji^sVl tjlSj (CjLxuoLjJI Jjm"sj j l .".^1 

(j-A 4jULI 68 i_jLv I ((CjIji^LjJI j j o"t a Ijh) 3jl j^i^. jjjjl 

4 njn^Jl ^Iajv ojit'i jl ^J] iij La tc-jLacj^flj ^j^jj^j^I t t\ l UU 
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4ol >£jJb jJJo-J . 4 n.n'i f\jlt~Ib 4_^L>J1 4w8jLaii1 4 — lJjjJI p4~Ats*>\ y* 

jj)glt U ij-uj JLJ jl J- — 3jJ J-A .ill*! I jl£ J J J Vt 1 1 I JUb 4jl JU J— 

La->) aIxa (_£l jl o * J * ^fl "° (ji ?^ o"< a 1 j injl 4 jfllf CjI — c ^_juo 

dJj^j ^LujVI ^jl^j ji i*it j ( f 1 l^^I! Ijla Jlo ^ (4 lM ,rt'i .-oJJll Liin 

^Jll ^ 1 t.l I j£. iLia^) ^LalftVI Jij 4j^jljud LiJjJu jl Ij^j — ^j-u-J 

|ftjUlll m£$j uua ^jj L-oa-uai. ^LcjjVl ^_uj < ^jll I Jufc JLq jl Jl i-jj 

^ii-J ^/m.tl IjLfc JSi JluJj fwlall ^j^Ul 4j^1aJI 4J&jjlII ^/i m>a jl .^IjOjV! 
dMu_u I jJLu ^ Jua La '.i-Sl U I, I AjL^j ^yS JLuj jl LJj 1 La J n*i 4 Lll3j ^jj < u a I jut 
jrudaJLI 4 j ... "ilb eJjlUU jl jijl jl jjljSj^aJI j^a 4 — ujjLJl ^ JluiJj 
^AJUflMj (jjl IjHu V 4_uJjJl]1 5jU1 J-a iilVlj 4^1jJb Ijj, * m.j j? 

4_jJJ ^llstj La jLa jjaj .(l-3jSJIj £>>JJ J-dJ jj) 4_>.!jJ! ^Juu |^uLu>j 

4-JaVl L-fljLUI)) 4" jn ... ^jjl L^jLtil j lis J 4_uIjujVI 4 l^jJlU 3 alt* Llx 

4jjIj0jVI 4 «jJlU ^ Ul3j L7 lu1 jl J LUI Jj> >,i i ylc jZ'Jj .«4xoJLaJj 

^-Aj ^LjjjVI ^ Jju jj^Ji Jjj ^^jfllt a jl t^ojuD^j < LA^^bajj L^j^Lijoj_a O Sj jl 

jAjjbijJ joe^ab^j jijjj jJLI ^yJI CuauSa dllnJl j£, 4_j_i«Jj J CjI«L>._j jj 1 <>j JU 

3jUI ijll 4 j£, J *j La CjIjJ^ J!^ u a , j^C JS[ — Jij (j-uJjJuil 

CjLc j ^^11^ jja Lc jj Jj ( 1 '-^'^a "*•■*"■ A LjJ-flj bj Jf j»Jl5I ■ 4 j , v tl 

p^'ij Inc. Ij . Ai gltJl 4_J jVI L_3jL«i.l lZj!j^o>i j a 10 Jlu I oj*^ l^f ajl i_3j u L7 jJ1 

j\_j ^yj^-xi. 1^ . 4_u-ulj jJI 3jU,l ^a 4-ilVI_a ^bjjVb ^Jj * ^ a^j La 

. Jljj J£ (Jj-oj ^5ej ^jJLc ^j-ujj JjJI 4.j 1.4 r. j 1 11 ^JJ Cjjl 4jjjtoJI 

jj^jijlil ujjdxA c] ^ La Wr 4_)jJtlII A^jul La \j o^j 

L-3jLtI1 jja ^ ^ : Jcl uijIj . jrt JX.J3 4ajpJl Jukbt_a 3 JUj^I 

^jo-w (jr ic j^aJjj mil JLdjuJuI La I jl c_jjc 1 1 >i"m <_£j u ^LabJIj 4-Jj^fl 4 14UU 

43Lb^b '4_JjVl 4j.altH uijbdl ^ (jr^lj^ J>^« ^^13 Jirtn..U ^ 4 1 t.a 

S^jjiJJjJuJI ^jliLLcJ 4_loL>JI ^JjljjJLlI 
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elm ml J-UJ V ^1 4joMI <_3jL11 t j a cjU^u «,! (^k. (jjj- 3 ^ 

CjVjLst-A uu^jLj Ijtjj ^jl 4jlCjJLi — Sjj^juaJLj — jl t mil 1 flj'q 

4jl JlJI JlLo \j 1 1 n I jJI ^ljo^IjjJIj (j\ jrtj m^ll J Jlc ^ jt t 4 jt i/> J JliJ 

S^cA^joX. jjj* 5lS-A1j-1I JM->- 4jl a ttl ^gjLp* Jj-Sj <-uja fj\ mm ^jjjL^ 

(ji-AJ Jlo nilj£ V j nj (jl 4jI lL ,jja 4 tjiUlb 4J^iLaJl ^1 oHaI j! ^ jJjjj 

^jLlII ^ jUl JL>.Lj Lq \ ir t 4 it mil oj~a\\ jjL*LjJ 0jL*fu ul jllx^AoII 

4ftli<ii lt^Jl) U^- ^ **V*) 4 j nJjjJI c-jjSJI jj^Iaj ^jl — iIiJ ljl>. 4jjJl>JI 

L_)jVI JiLo 4j-uuIjJ jljja ^ 2LloL**pIlj 2UjIjQjVI ^jljuJJ 4j <_JjJ <_ Ti^ 

»^ll 4-iL^aj ^yS ^^I^JLI ^Ij La 4jLj ^LqJjJI 4_i ilr I J* — Cu iCJ^-t — jj 
JL5-Ij cXj^I^ tSj — jULI Jj^w ^j^ajj ^ZjjJij , Jt — j^o 4^L** — 5 

j^all — La SjLo ^yJS 4j^/ jin*>> LxjI 1 1 1 <_uj j VL^j i^jj^xoL^Jl ^j^o 

. Ij^ukj . ..4^ili 4 U£4_^Jj>J>)M 4jiJJ1 /\ Stlj^Jl uujz /\ i u fcJjjJI 

j in'iC < 11 (j-ujJ ^jir mil ^^I^JLl ^Jal ^3 ^jl (^LiJ j-tai. 31 y 
^ 1 11 <i t > 1 1 1 4 j •j-^l jj^o ^! iSi '4 j ^ <T»Vl j-JL (jl^ ^jlj 1 JL^Ij 
j-Hj ijt -i ~r isiW 4 t f^j f ^ L)^ ' . 1 T J J ?^ ^ i-j] 
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^^yliJI tiJI 4j tntll ^j^J! (jl 1m mi 4jjTr"H <? JLA ^ maIt 

LgJ, \C [jjhA {y* DjJLall SjjJLfc^ (>L^ It 1 1 (ji^-J (j-ujl Jill Lr l£. <fJjj « .il.L> 

l^in^'i jj-^Jj LU ^ iao r <tU U 4^]jVl l_3jLaII 4i£ 1L9 J^- ^l<r 

OiLub (jt Jir>n!l 1j — A ^ 0 4ijU"TI — uJl ^jjJL^L^ LsJl3 I — Loj^Jo ^ 

t>u 4j9jL-oI ^ j — II 

^ rcoLuJI ^ III 4joltll j-lL oM^ mi a LI JjJlj>JLI j^lC , V 5 till 

^ya 1 nri*>Lj 4-53 Jal Liajl IjJ^J (jl L^jjj * 4 U mi I J 4_ul JujVI ^jljJLl 
CjL*aL>JI *\a\c Ll V^Jul :4j^Ij-^ J^lj .c*|>Ji Su^L-u Cxjp*. 

^ JLL4J>LJ 4j ujljjJI UZjnt^W £-a Ijl>Jj Lajj Jj^juaJI ^^Ll SjJLaJI 4jjJ 

4 Urtlll 0JL__A ^ti^jJ lZjJj! La I jl ^ ul ^JJ jj mi! <j1 \Sj^3 
ijlu JL>JI 4Jj^ i i> IjJaj ^ Mirt Ll 1 0 1 X J t La Ijji^ ^^pS . Sj^uoLst^o 
(iJJj JUU . LajIj 4-LfcJ3l 1 « 1 JlAj 1 ul, I ^j-fl j j JJ)#<1> 

l^UjI *ijjj>ul ^1 ^^ic L0I3J L^o^ jl^I ^pJI SjJLI lt a ^Lc «5 

,4jli£JI I JUS) ^ya tjl iMM^Ij 

(-JiSwJ ^jl ^j-a Jfll iVUa ojaJI ^ojJlSj ^j^. <-Miir Laj 1 jj ^jljJLl ^j! ^ j J.u 
Ijla C7 1>. m;jJ3 V L>i! - ( rt,n>Ll - JjVjJI Jgjj.Vij^jj^b ^1 ^jIjl^J 

4jUI 23 jl>o IoSLaj m>j£l* 4i^j^a ^ d lju (jjJI ^LJI jx. »JJ 
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fL&ja 4jLU 1 5 <j^a J^lj t^jitJI j CjL-uoljpJI ^jLa J£ ^ CjIj^axj 
kJL)!j^-i>a (jj) ' "J-*j LA>- ej^LLaJI <jl JsLStljj . *Lj^-loJI Ij^-La <jj <-uj Ju 

Lr i£- 4 mn Sjl ^ 5 i-yljj plxJ! 4 oIj^-Sju 01 j-A (Lse-Lsea-D aljl) 

CjL>-j jJI i In i nJ^AJ (jj^iaLsteJ jJsl^J I ^ufc L*jJ { j\1aa i"h ^jj^lo jJk 

^ jjj cjLKJLj stUVI ol i^LxJ 03^? o^jJI ^ 4 jl 1 jjk 

jUeaJVL j — Llj *lj — j£j . L^ic ^5ju^> ^ jj-i L$J Liajl 1 — £j 
< ■ 1 1 >o ^^yic ^c-Aj rtfj j—usj 4jjjLjJ1 4 i <>j JlXLj ^^Lstlll *- a 

j (j^jl J — * (JdVl — Lc t^LtJI ^ Aju jJj — JjLaj — 

. Jlxx ^ fl — uuj 4j^jIjJI (jjjjl jJU ^^-3 4jJU^o3 4-j <_JjJ CjIjj 

^i^. — JjJLst^a J J — c ^^oIj ^j^pjj 4 — J^jlill (j-ujl jJLI ^ fllifl ^jl j t )j 

j) < n \\ j L^jj i_uj ju (^lll 4^0 It 11 Ltu^LxiL 4o-^L>J! cjIjj^-LI ^j^a - VI 

^JJ jJoUl J. Jt -j La I j j">< CjLjl^L>JI CjLlIS (jl jilj ^ 4j^iliJ1 4 mijJlU 

iOJ jl iljj 4j^IUI 4 wijjdl (jJI Vja-aj euajUV! J-A ^/Vl J^l ji\ 

4 <^ jJlILi li ^alt" ^ i4-jjl jJI 4jtLuaII ^^Ll j^lH l^II ^j^sJI t_jLi ^ 

4-i.uljj 4l>J 4jJJuv ^jJI tLj^uaJ! 4 .-oljj jj-lxa Jl j^jJL) jjJL>. . 4j^jLUI 



198 



^j^t j j\ojJI . 4 j <>U1I jJ! ^yi^. ^\>ajLiJI (^jMJqJI JiJV^I £-<-ulj 
?Uk jLIoj! 4^5 Luj ^UlfcVI ry> oJuJL^. 4^jjo »ij ^l JjVjJI 

{j\ j^jlg^} (j\ Lij L-iIil^i II ^jbjJLi ,jm\ — i-it^l LujJ jlI^jj V 

c-Lolc ^jjJtj l^jl^j — uu ^LJl pjU"t> l£jLJ1 ^L^IaVI ^ phr Vl j t Ml 

Jrt t-ujLl^aj 

J-*jlj <j-jlj II ^ 3>»JII J^JI jt *^ Itll 4 l^IjJj 4 Jju^Vl 

(juijljJLI jl IjJajj «4jftl<ll 4-JjVl L-^ji *_U ujI uu^l oyu$ iiJLfci* 

cjMLJI jLa jji<U ,,,11 J^tUI jjjj ^1 Jju: V 4U ...^JLI 

.^1 LaloJLI jJ^ ^JjlII 1 ^,3 4^£jJ! |C^JjJj 4j^>li]l 4^jJlII jjiiwju La ULc 
^Lu^l 4<i mrtAj 31^fltja ^IjlJI ^ 0^3J^- 44>.ljja ^ ^ — oiijl jjJLacjj 
^ 1 /1 ^« . »i I » 4 l* 1 ^ **< < «■ Ij jl! I ^ 1 i 1 ^ 1 ^"1 > I p ^ 1 a t ^ i L-fr a t ^.^ ^ i I ^ * la * 1 4 1 flj 1 ' * A 

jLl>»VI j-Sjj . dJJj o^*j^\ (*j ^ j ^LaUJI ^^oLJIj Ij^jJjj Ml j frL-^-LlIl 

. 4-j uuljjJI 4^a j) In i 1 1 J*£, c-jj! ml ^ ^^jISjj JoiaiVl 4jj^j Lo ^^k. 

^yjJI CjIj^-HI ijyi {yi 4_4jMJI CjIjj-SII ^ ^jjV! jl>JI jLil^l ^jJJ (jjJ — 

.ujLiSJL ^sIjcjJ! ji£ j^Cn ^jJI l_jjL-uVI j-Aj tJ^_uVI L^jl ^Ll 

jjvVI LbJL^! ^ lajj oLcLLaS ^1 ^1*J I Ajj^>o <j I ^1 lUi liAj 

pixJI IjoITm! Jjlnll JSl .Un'^ Ij uujju (j\ i>l> ^ t_)MLJl 

. 4_j^jLU! 4 L-ujjdl ( _ jr 3 3j_a V jJa luJI ^k jjiiaj ^j-aUo 1 q >j 

^jVl ^ rt")^ I u£U 4 1 juM-ic 3j£Liil 6 Cx^L^j Ji jlj 1 41'^ jm ^Ul 

^jVl |*^k. 2Lm,Ij^ - Jlla^ - -jj jJI c_j>LLJI jl ^1 BjLiVL 

iajljjJI 4 — ^ JU^Jl ^ JLoa ^ ^ ^jj^jwLc J^J^I (ji^- ( j> , ^t! — «- H 
innii (jj JLsej Lojj Ljjv^J^j-jJ I 4 '"lj^ l^jl "i^l 1 4 Lu 4 4 0 ^ fl j 
. ^ — 1 i i j 1 11 W jJ3 ^jl 1-0 JljJj ^-i-J j^oVl (jlftjJ jry^ (j^JLjLxb 
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i^JxIi pflMfll O-pti ^1 t 4joUTl l^jUII cr l£. jriLuaLv ^—-jjjlill 

. 4 nj-r IjuSj L7 SU 4 ^jJ L:r liC *j-U Ji^tt t ^j! LLj ^j-oJ jj 

4 1 « u a ^1 , iX\ 4 o.nnU 4_jjLi^VI 4_^ljjJI jljJLI ^Ltu t jaia ^ 
Ldjl^ u-JLLaJl Vl j A 4_a3joJ La J <>>^f ^jl JL>o jnt i ^jx. 1 

^Lol Ljj^-Sj jJxj uj 'i? ^jl Lstjuolj jJjj^ .4j^jIjJI 4 i iij jJLI ^ya ^IxJ! c 

4-aUJl u-bjUil L_>i mu<V 4_j^>IUI 4 lmjj1\ (>*J>^ ^^S^aVl L-JLLaJI 

4rtjn-sllj u-SjLl^U l^JJLH-^' f L*J! jLLa^l ^I^S J£ — J*j ^1 

Hi! 

.4,01.11 2LfiUiJ! 

(JaIL , Lr JL>aL>JI lJLI ^Lt- 4^U- t^JUJI ^ Ji^'^Vl 4j| < LqUj 

J^j t 4 m>.i)^1I j! ^JjlII ^ JxutJ! SLpJ JjuaJL L^J JL4j 4jl*UJLi cJLkJI 

L^ix ^Ji^lj L$jL*£ JLjI^u L pJl 4 wiljjJI Olfljlj jjL-all 4j Caj^Ijj 

t^jSU . 4j i-ulj^ JjkIj^o (3^j c-JLLJI 4jla ^ i fljj ^jJI 4 4 nUVi dxk J L l" a I 

*>JLA Jlrwlj . 4-l*Ll11 4 jJjVl l^jUII 4jJlI Cjj fll JJ^<*> jljixj J 3*1 

(^cJjlII Uj) 4-uujljjJI jljll ^ j 1 4JLkJ JljJuUI ^JlUI j-A c-jL^uVI 
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L^ois ^jj u "ill CjLaaLjJ! ^j— c tiJlix ^Jii ^ I jj ti^Lc 3 j — Laj _^ ■ .uj 

4 i rn ^ V 1, 1 uj^LJJI ^JiiJ alUill j^ajJij i4jj juJl 43jjtil CjLcj^ u±a 

I jj t j£J . LijUjaL*. 4 La u^j (j\ Jjt lL? L-Vl JUl I J^j >-rt u5l ^ — uL 

^ jjJ; — iluJI J Jl^I^JI jjiJI ^ ^j-i£JI CiLuaUJI <jl J I jl^JI lLL l-lAJ La 
j-jlC ^yjj^JI QJ ^-Aj i3LpJ1 ^ylta c_iMiaJI ^^sLlj (jy jJI CjLxI mil 
(j^a — i-3jju t M in (JIjL^ h ij i»| jJui (^jj 3jjI (jjl 4-ajSj ( _y3 oLLJI 

c^jLi » 1 <v J-i>. LlA^lGl^ . I oLtjaL>JI JLv — iL^L 3j^Aj^ tt_J£ 

Jj^ cj^LLJI jcjLu j! (jia 4 j| i4juaL>Ji ^1 {jyj — i-ulUl juL <Ja^itr\\\ 

Cia irtll (j-i5 4-La^sJ Jjljj . I JljJl>*j 4 mm njll a JlA ^ ^ji^iltll 4j^JjVI 4J ^jJcoJI 

3 Jul jLl£ Ju>J (jia^j <4jt>sL>JI *Lul <j^o jj-ux>Jl jlj (^j II J^atiJI 

. « 4jL*U 3jjJjq 4 U'w^Lo)) Jlj^a 4Jj^l>> ^ <al - mjj! p - u^jlj (j mi ill ^ If 

Luo jin^. t^j^-JI CjLa-cLv L? Ja ^c-iLlIII LfJIjjl jJt> Cti\t r> II i"<trtf, 1 ^ "II — 
» JL>J1 . 3jj 4 j^AU ^^tastj V t^j V"ll> lm i_>^4 Ull ^jlt'i 

.cb^JI jL>JV 4jKil ^cjJI Jj t ^iLaJI 

ljUf dJLLA q\ lIIjJ j ilh iSj^ 4 3_jLaaJI j £J 4j tf I Lo ^i^n" ^ ^Jj 

4ju»L>JI Ua! JLxj Jl? tflUw J£ ^ > 4 l^j uac till j Iju j[j tjg "itab. 

4aaUJI pl^t mUj i( u -JjJ^JI 4liifcj 4JUIj ujMLJIj ^LJll) 4ajjJL1 

4-uj1 ji nil 4 iL^LLa JllC frlj uj i I-jJ^3j Cjl^jVl ^^.3 L^lc Vm (jyjb 

4jL3l!l 4->.l lm j^JI CjI^L^VI lLiJlJw! jl ^ JloJI 3j£ 3f>^ Joj-Lajx t 4jojl<"<ll 

^j] i4j^^ jJoj 4^>.j (jja *Jj-SJ1 (j^fj «(3i>^' 4j^j JUC 4a£. 1 i m 1 1 1 jitll 
«3j^l^-"fl 4 rt 1"< a 4£jjl4 ^jj3 I L^Jj (jj-d^l ^rtJ ^LaJaJja <jjjJLI 4juqL>JI 

4_ajjJLI j jr CjI jJll ^Jufc uaJGjj « L^JLlj Joj I j V ^>^-lj i4jjl^lll 4_pjJLI 
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Ll^jJ^ojJI tLoic l^JJj^ <4^jj^e j-xC 4 La>3 j^oJJj j! t 4jJLtJI 4^1 U II ^ 

. 4jJLj 4_jK Jjjj^ h 111 jji uVi^VI Q^I^-LJI cJJJj^ 4 jK 4jjjjj>J! 

•A 4 l£j^ uiJjlJ oj jt mil 4_ujJLI j^c. Cj 1 j K 1 1 JJLC ^ ft T~jj 

^i - ^ Lujii jjJl lijLkji 1 jla ^4 ♦ jruuij)jnii 4^ jii <jKh - 

t 4ujjil 4jl*UJI ^1 .\AjX\ juL 4jusL>JI 4ja.. .it U Lua <JJjjj . 1 jCAj 

.4_ljjIjjlJI SjUL Lo3^ ^^Hal jjej (^ir. < L^j j j U '» u_3}L>. L7 \^. 

^ j^Vl Jjl »— >l — JuaL^JI St iLj j-id (^lI^LJI c-a^j^o I JLA (Jj 1 (j Islj 

(j-u j^oJI (j^a U£-*-* j.l 5 L*jI^ uilLufc JlSJj . tin j j mt 11 j_>.l^l 

4 j ) « a LT ife In !"< a L^j Ijn^lH j^-J jJI uMLJI ^ jJjco 4jit a 4ajjJ.I 4^aL>Jl 

,4»u_uljjJl ^^Lu^J ^"^-J 4 j t^iL^Jl ljUJVI *!j£jl ^j^^ui JSL> 

tiaAla jlk! j fr^^uiij 4 jit ^ L^jj jl icdJj ^_a>L>. 2Lujil ^i. 4^aUJI ^ 

Vjl -V a" t") 4 JuaL>Jl OjQ mi ^jl j-^lj JjoLxj ^jl Uj \Sj^ 4 ^-^-^ ^ £Jj 

ix4Jjl^Vl 3Lj>J1 Cj I j i ^1 .3jl>. 5jl< J< f l i>>^ ! ^ r.. LuL-ulj 
4SjLill j . LUJ1 oL^ljjJI j j^JjJI ^JIjjOII ^JUI ^ jJI ( 4!ujl>J! 

CjYl CjIjj * 1 1 ^ Jj^kII 4jj_HI1j toUjjjJIj 4 jlUjJI ^oljJl ^ 4 L.LiJl 

Si miUI oL*joL>J1 ^-oj^o I ji^J^ . jJI ^j^j'a cj1j^>JI ^jla t4_!»lSJL1 

.tfUoVI I JuJ> 3 L^IjISLq ^^k. 4-LajaL^JLl ^ lr 4-Sjjju!I oLuaL>J^ 1 nJL^ 

IfcJI UJL/^^' 'jLtijVl 4jll<3 ^Jl 4j»liLll CjIj 4jKH ^jL-fl Liilldj 

. ^-Aj-flJl 3j£Jl (jjj-oJ ^JjVI 4J^j>J1 ^ 1 j 1 i£Jl1! 4-<-uaj ^ Lu>J Li 

jru 4^>LtJI ^_J9 ^ JLuA J±>Z 4_^liJ1 4_iIUJI <-J>^ ' fl 

i L»^-La 4 t ft mi (jr 5 ^ajLjJl (jr Li 1 ft^'ij JLdJ ^jl t~j Lc J j JL>- i j^'tta L>J I 
. 4ojjJLl j-ul 4 «^oL>JI 4 at 1 1 r> 1, — Sj-dJJ — (jVl ^j) nil (jjl^J j ml ^jjj 
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V* W tflf UU* :i«Jf M' « j*J 

^jjuL-uI ^yic ^1) L*jj ^1 fri j 5j 3 iii L7 \£. p5L>J\ jjLi <*dJj£j 

LAfljJU SjflM.TI ^rllni^c 4axUJ1 ^ SjUJl <£jl JlJL i 

cdJj J-AJ . 4£JL> <>JUJL>J ( J i^ij 1 ib^Lc. Lojflna JJUJ Lftjj qUII ^"1 *>- < 1 1 
uLuxSj Jj) U ♦ j SjLc ^jLb 4_ujJ,1 ^uc, 4jK tl pi <>>r I cJl ^ La I j) clLls 

IjtjtVi t iij ^jl (_ 7 ^>- jjjuiJI e. 1 I 4^olx.j ^jx. j-utll 4jj^j ^^ait 

inr I <jj . 4jjJL>JI 4juaL>Jl ^ <jV1 La J£ jJb ^jjn'll : I t i 1 J a\j j 

jL>oj ^^jir uruuj 4jl«L>JI <*4^j-Q — ^ lj ijj (J ^L! 

^JJL>. .((jIjJLjVI j! j mi ill )) j^l 1.1H Jiill * Lftj T j 1 1 

<jj-)) 4jL>aL>Ji *Lua£.U 4judL>J1 djj_5c-JI ul>j"ifl a jLi_>u^ 

4jl>oL>JI ^mj n*i CjLuJ J inn tj j^JlII ^n^iill (d_>Lc ^jLa uil 

1$ nun 4 jU 1 11 elxjbj ■ * \ 1 ujjvLi-o j»JloM > ; illajl ^^ic 4_ujJU j 

3jL>.i_5 Jj id*3fcjJI o^^j ojwLJ! (^jJI tix5t-JI jjpa ^ii (ja$ 

4l>.j^o ^ya - jjj^Lj 4j>.jjl» - L^jI^ j^j-Aj jjjLHI LfUi jJ-cj , ^L^i 

J^-fcj (j I 1 (j i^i <;j V 4 njrt-N.ll ^3 (^yfcj t4 joUTI lLjj) -r \ ILj t V-irt*^ A\ \% a 4j,Vj^<i ) 

jl^ t 5u»liJ! SulUJI c-jj gJI t .nr ^^lall « fc ,^jH ^j-^LIl 4 iUliVl 

4jlcL>JI t j^i jJLuaj 4j (J jLcfl ^ jj rt"i £ 4 Lub (jji jib 4ajjJLl j^r 4 «jsL>Jl 

tjUaoJI (j-uL-ul ^iiL ^ 1 j Tt ^^Ui t^jj rt'ilt 4j JjLjlII 0 jufc (j 0 i ^"nj . 4jjjJJ 
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jjJj 4-jaJ«!l tij^tJ I j 3>j^ miTI ^jlc ju^LU! jlUuj . 4_ujJLI Lgj^jtVt 
.^ISUIj^iallb a_^UJI <^jJLl 4jujbtU Suliljjl Oljlj— ill <ya ^ 
Jjlj , P&T CjI ^ySjjJI i id J^-so 4-L>J 3jLc 4 A atll J^*-*JJ 
^j-Aj i^jVl J^jjoIII j^l i^a ^1 IfVnnU ^jA IgUr 4 jar 1)1 4j jj^j c*u <; (jr jj 

. 4jljJaj ^yJI 4 j i nifLi ^ cJi^aya (jX. ^ — <-uVI j£l J J <j^a pjjrtl f*-> LflHJ 

^-jjujj jjLuaJJ dJLA CjLu^jlj J^vj ^JLC 4JL>. 4_j! (J , tj^Uj 

- .Urt^ Jl*Iju ... l-jjIjJI j 4jVjJ!j e^j^l o' ^ ^! 

Jryuj La <jl (jtIju I J — A ^Ua ^ aJ«JI ^^focJI eJi — j^i^. - JUaj J 3* 

*? J JL>o ill (— d^jJLI (j I (j^JI Ij^ajj « u *i Sfc-J I cJl^jJLl i U rtfr Jj& 4 

jj^VlJ$4 njjl ^-iiL 4a«L>J 1 j ^ n J*j jjlL 4 taUJl 

*LuaC.t ^j-a J)j-flJl ^Jjij J-^jl 1 J *V i,£JlM lL!j)I <nfl ^jLfl ( tU-u^Uj 

(ji i ii a --nJ I ^Jba ^^lc 4 njrt^ll ^^-3 < h^^ULIj ,^jJtoJI ^ i < <i ^J^fl CjLslxL>JI 
. 1 i"n lIj! jK j^ja jjjujjJoJI (^yo ^yiL I .g->J I jlj-flJl ^ 4JL^» dj^Vl L— aLc 
O^h. <tj| jjuiaj |aJLc jl (^jl (^1 4j LlZu ^1 a t La 3— ^JJ^J 

^1 4-5&JJ 4 j t aL>Jl 3Lx>Jl CjLLjJ fj\ 4JL>JI ^ . U^t\j . LL^. Q nj^J 

.ijLajLfe 4jt^L>. OjJU-o! 2007 ( httrt ^ 4^1 uS j *jj . ^^ajjl^Vl JL^Jl 

i iVi 1 1 Jl^j 4 mi . njJLl <-LL1j (jr a j^j-ujj JuJI CjUj-A 3^ t^_i m <1n 
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«^L>tiII (jLiij Ijlx ^IjLiLa O i ill 

jLj^bjl 1^3 ^! 4..1 jlftl (^23 ^ ,„r 

^1 jjl ^tjtUj nUrt*3 4jcL_ui 24 4j ^^Jl .clii^j'iMill Jl^ I ^ji^. 4Jaj luj 

03j 3jj^-uaJLj jjfc (j^iJj Jull £j\ i it ^"i t ^y-ftj-il^Vl tlt3*LJI 4 in inVj O — £j 

(jj-oJl CjIjm* un jlia-c ^ 4jI JIjII J-u u (^ic j^juj .CjL*jaL>Jl 4j ilr I 

4 JC-lfaOJ ^j^SJI CjL*^L>JI (^JL^Ll Jlj Ju>. JLC.1 uujO lm] ^^oIj Mitll 

^j^o rnir>^ I j) )) :4j JL^ !ij 1 4 t juj ^jJl p i h Ml (j^uJj (jj* JjJI 4^L*o 

^^ll I ^ jJu j i^i" uu dUjj edjLa ^j^jjjuJI ^ « 'i'^j <j a 4jLU ^ 3a 10 

L$jl j 4^-j<mill ^ J 3 1 — <-o ^JjLa LaLftj Lixal (jy^ J .« ml 

20 4jU1 ^ 10 (>a 4^111 4. mi ill jjSjI JL3 ^1 ^ fjLjJI I OA 

<_jjL_uV <Uj i u j ^ jj a") ^j^se_d Jj i4j^jc uA\ (J-t^ ^ ^j-ujJ I Ju*j , 4jUI 

JJLC jt ^ifjll Sji^w ^1 ml (jr ic 4 J K ! < ^jjUjJuJI 4 m »i ir>f I ^ if 

— (J < 1 j I .^jLstjV 4j>^^ ( o 1, 1 CjIjVjJlJI ^ (j-ul uj 1 ^ic jjj tcliljj ililll 

. jIjJuVI jl j mm 1 1 jLaul 

t^yC Jlj 1 ■ A ,jl i-aL ' U v ' — CjLuqL>iJI (jja ^^t^ • \ \ d^A^ S\ q\ ,\x Je t 1 j 

^ uJ^JtJI (jl 4 jKtl OJjJ5 4-«jVl J — Ic. t<> ujjJuJI 4 jo a! 

I^h mJ fj\ I Jul ^0 ( 11I 4jjQjjl^Vl 4j JtH ^yjj i^w Jl^lo ^jJjI ^ imIj 
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>Uit tlill 

jjja ^ijiJ J^Ijj t>» cjjl>. Lo j^Jul <jl ^jVI ^i* — cuj^ .^jjlII 4^ La J^lj 

ol Mj*"iTI^ CjL^jZiJI 4Jj>J 4j.V nr 4 n 4 i ^ T Li jj* iLaj JlLq^ <T< i ^LL>. 

cJaj". ,nl 4_t_aL>J1 (jl s.l.^rVl JoJ j£l i| nJj-£2\ oLjujUJI ^Jl^I ^ 
LfljLc li^jj^a jJw! lji^>r ^j^J . (j^xJj JuJl j 4-u.uljjJI jJll Jya J£ ^ j.!^! 
LrH Jd>^ ^U^wVl Ljr £u\ Ju_9j tt^)JL>JI ^ J^ill c_JjJ — i^iVl tjji£ 
£jL». 1 JLA» : ^LjLs £*jJl>JI (jr ^ j -r nM L^a (jrni^ 

(j^j ujjjl ^jjn'U i Ua3 I Jul i< n irwa ^ j j 1 JLA (j? JJ jJJ . ml* xJl 

4 g^UJI Sju^-jJl 4j3t-pJjl j-A — di^j i^Ijj ju llilj 

t 4l<in* JiUf <_ij lju I jlA j\°> <Ly !bt-JI e-o^jll ^jlr: JLjStlJI ^ 4JJL1I ^ 

l^jJl lJlSjJLI jjfc j U-^^ft jjlj w t^aL»JI ^cjLuU <3jjj-tiaJLi 4 (JjJj 

<1)JL3bjj .(j-AljJI £-usjJ*1 4 1 t» mij ^jJij (j^jjJuJI <jL>o ^JX. (^^lo-u 
t" i >il j t 4_Lo Ju V 4j| ^yix. ^joijjJuJI j^Jl In < 1 1 j < gj I JL>. \j 
i"f r Ljj (Jj t i.*i> >ll ^ i ,r> V U C^a^JI J-Aj *4.t il^j^a j^lC ^jd OiJjJJ ( * ■ uj a 
4_tLg.«JI SLoeJJ 4^» fr >Ul j*JL£. CT l£. L*^l j MJj cU<9 ^btjjl J!Uj V LU1 jij 

4nd) (JjLj Ji-ij 3.ijt i (jlSjlj Lljj ^ frjJLI - uj Lo I>jj^j • 4^4jjjl^Vl 

jlx! Jl<u L^j jj-ujj II ^ ^juiil c_>^ LJI jjlc j 1 2uaLc 3j cLS^ 

.(full-time equivalent gj-aUl J-iLw) FTE .^1 

^Luuj SjLfljL^ ^ioil JjL»-4J t_i5UaJI Jaj^j ^1 4j^L±JLl jl iln 
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ji ^>oJI Jo5i u_>>LUJ ^Vl j^i^U 30j ig>*a]l JJ> j^-aL>JI ^MkJI 

t,L±£.\ j* IjUxlj Ljuaia j^ju ^jJI jjuJI J-aJ&j Ijuj *btj>> LJUo 15-10 

Oj'fr ill ^ j n"i jl 4juaLatJJ t _ r j uuj < nj^ ^jLSJI wiJ I jjj) .^pujjull 4_liA 

j\j9 t^jj.l jnll JJlC j^jSj (. nnUI j-jj^j j_i t ) Lblj^u La ^^ic 1^*1 o jja lt lm - ) 3 
.(lat-io^jJI 4-i4j_sl£Vl uUI jjJI fJLu Lp.j^» 4j$St jj jl*j La J£ 

OjJL*. £jl|rcfu^L (J^xajj 3j*c.Ljj 4 njtnj jl ju Jlx4-*JI t"r j AO I jlj 

jjJI jiaill *Jb jjotll 4 jlr ^j^tj t^jJI JLi^aJI — »UI jLa £>*-^ 
^ im fjiaJI f I — ui^l j? . jJJuill JJL£. £>Jj-u £>*-^ J-^Lua 
olj^a j-i-bj 1 $jLj LJLc jji jij L^jLa t jjulII 5 j j 1 1 CjLx3 3jl c 

j^a IjljLCl ^jjl ^JUJI jl IjUfe LT IJL^ .lJx3jll 1 j & Jlo 

l_i}ILJ! j^o jjuJI Ijla j! IjJoj j^a 4oKJI Lr LG uMkJI 

(jyJjLJ La tjjluj ^La-UJI^ . 4 u st j II 4ui_Jaj p! jl ^^jS ^, I nlj jU ^ iiU 4 1 »J 

J-aX. (* JL ^ ja ^ Vj) ^-LjJI j-a jJL9 l^j £u^j-/a j^s j m *j-tl jl 

. 4_rtjj^uo 3j-xC j-uoj-A clU Jl£j _ay-d j-lC La ^-^Ii 

j^a Sjjj-JaJLj Lajb u iti V j»l j? LUr Ja^Mll j 

L yo\j**}\ £jJBjJI J-il^I L^LoL^J j-A fU^JI (^k- i4 Q V r>lll JU^JI jljL£.l 4«j3 

^ JUoJI jljLiil jl JL^wa. ^j-iJl Jo wijJI ^ tJ'^iSJI oLaaUJI JJL^l ^ 

OSC. \ 1 11 > t_xJUoJ p 1 nffU (j-u-Uj ^jjl < 1 AO Llifc • 300 vZjjjL>0 L;r i-ulj 1 jJI iJj^-OA 

^tfllj .4_lJjJlU JLiiJI 4^jl^ j^yk. ibUrtU 4jjLj j£[ l^JI JLt-a ^ SuaL^J 

jjuiS V IjU» :4JLJI 5uUVI 

4_1L>> ^\\\ 7n S j 7 ^ 4-LlLJLl (JjJtj uJLI j^a jjSo jI£Lj 4_j| t Jt 1 m jja jjfc ^a£j 

»1 Ur I jl L-fljJU_5 .4fljJL>J1 4jLdL>Jl ^ jjoiJjJuJI L^jJI J-t-DJ ^ylll ^ j Jill I 

cjL^ISUI j^a 4 <ij> oUalSJLI ^^ici Jlaj 0 ,. ^JuJI ^ IIlt. i u ,^LJI 

1 oj oLt^aLv ^ 4j1 ^jJLj^jJL^J .4j^aL>Jl Sjl jl 4J i ^jlr> uil lj 

4 lj A j i^r t__)^ LaJl ^ tej La I j jl 1 < 4j15Lo djLt>aL>JI j- 5j I j^a 

^Vjj^ Jjjo jl . ^L-^l (j-^j-ij cjJl>. Ij] I jl& i4jLi-uljJI 5j ^ nt T I ^j-ujj juJI 
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?itkJl till 

6juZ*\-ua i U njJi (jr^^ ^ J/^t-Jj-->J Li 4^-oL>J 1 t ** i ^ i T I CjLoL>J *t"i<Vq UJ ' "J 1 J 

joJ Jpa I oSLaj . Jj^j 3>jL>. Ijp^- ^ Juki i c^j jj^T j£oi> jl£ 

.iilfcU)^ Jit 

<ji^ ^-Sj fcSj cr ^i> Cjl nno jll ^JL^J ^ (Jj^i j^J^ 

^5 <jl » SjLjJLJ 4jJ*| jl 4_j I «^JLsJl *L?t_j I i h h V «ft ujL_>j 

<>jMj ^ya 4jJLcI^ lyu SjjLJi uL l-uL-LLI ^ •«>* 2LIL»- 

(^jJI tujLlSJI ^JL^J 3 Jul uit jL£ JL>U ^J^l 4jLuaL>. 

^ISJLIj tij^itJI ^ Ir 4_ii3 jJLll JuShJL 4^V 1 1) ^ 4j>Jjuu3 j itj J? 
Ll^jX. ^jJ^-t 4 nMuyA 4J* O^JLS t 4oL>JL! <OjwL>. ^ d ^j^jjJuU 4_ujull 

cjjj I ^jl>iL>J! ^ jl **"<!! L;r 3 ^L*JI ^yjjuJI 4_JL>. <j1 ^ •j.Uj 

U-4JjJaJ 4 na-Uajfc A ja^JjJl jfrl ui A 1 ^-5 Oj r u£ 4 j , Jj J CjljjJLa £)S till j ' ' J "'J 

4-1, LJ^OJ 4j ljjIjJ Cjljj^ JL>0 <jl U^^JUI jjjO LfJJjJ . J i uJLI frl 

(^JJ 3 Jul luVI l^j iiiJjJU ^jJ^aJ^ i^lt II ^yjS JUAI^ SfcJ 1 1 L-flJL^J ' uJ 

f b/AflJI ^L_i-u^l c y3 4joLc ^j^j jl^ j Sj^fcUo 1 jJ! d a J-Aj .5^ jj>JI 

LaijjUl CjIjj^HI ^ £>«-Jl ij-A (jydJ^JU j-f**Jj .4 — «JlS1II 

^1 iU'iI tjpa i n'Trli T 4_i^ ^ L*jIjj tdLL* ijl ^jjo^-jJ! (^yk-j .4JLUI ^l>ill 

. 1 Jljv JU^ J-^J ^i2u-uA.\ t\ <\\c ^coLu (jl 

J->.I^>J! jL^ t^jrtji^U ^aiJ ^jjiJjJuJI 0 — IJ j-aVI Ju-aj a^Jj 

4_La JijV! <j! Ja^^Lllj .4 <ijii>Jl 4-C jJUj 4_t^oL>Jl g.1 4 _oj 

4_jJLa^fl j^lC 4j.oU!1 4_J^^I cijl — «II ^ JlLJI Jlo-^j J-3j ^-3Jv$j — uu ^1 
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Cj\jj2ji 4jjJ-uJLI 4_JLjJl ^I^jJI 4_laJ iU ) 4j it a l J "ul\ L7 lc 

4 n iWj Lo — a juij V 1 ijflj L4J 1 jj — c ^Lua£ 1 jufc . « 4 — jrt^ji^ n p \c 
L jjS> f£ 'Cy&\ j-N lJi_5jII ±y±> Jj-aj <jt I — Uj -^La JuLc J^a <Jl< — stJI 
<S^m jj^uJjJLlJI 4n A <:! )>>r I ( rt^r La I jl 4 nj rt-»Jl ^ 4 4£jj iijLiBja 

( Jx<aJJ 4 j mljjjl ^jLtil CjIjj n a <<Jb^fi <_uj ^oj La LaJI ^jV cil J jj 

<jl ^1 <jlaJl lLL I jlj . LcjJo Ifljlr I^JLaj (jj >^>H (j-u— jjJlUI 

JL>. jlVitl i Ij air (jj rt n"l a t_j^LL jJjjtJ JjL>*j i__3jj_u CjLlj9L>JI 

jrU (L»J3-t — (jlj) (j^JLio eJil>. _aJ1 j^aVl ^Jtj l^-p. I jH^ts 

LiJjJua JI^jV 4^o UJ I <yS J>3tlj jJ c-JLLJJ 

.J>Uo^l L7 lc ^LtJI IjLxlj !j>i« f^-I-a mJ? ^j-Ij (jl (jjj 
4»JlA ^ ^M-ajj Ljl 4j Li-^^ Ji^' ^J-^f * LX^- 4 cr"! 

t| »LVl oJUfc ^ ^IjJI ^jltl ^ *ULlJI CjJ^u La j^jil^ .4i i^l I 4 ir>n)l 

^j) im^Lj 4 fljAgJI ^^^jl 1 a r,r&~ l , „*a I jujk cu^jl La ljl * * 1 K I 

l-j^ Ull JL>. jl tjg 1 11, 1 7^11 j »l <titll (j-a ^LlII Jf^Ji u-^jjJLjj jjii. 4 K ni a 

i4_LwLij 4jfcLa 4iS! ili-A jufc ^jl 1 t nr i r> J I ^jl t nj .^oJLsJI ^ flJLOJJOJ 

j-aVl 4rtjn^ . 4 4JjVl l^jLlII Jl cx-a ^ jui3 JjJ 1 

4 lJjJlJI ^j^a j-c Ijlj^a 0 n"i 1 j ^JjlII u ^-Uj-U 4_}Ur J^L>. 4j| 

oLll^LjJI l? a Lalj-cJ JL> ^I^jC l^I cL-p- t 4-Jjlj 

CjL — luLu ! ^j^jj Ju frLj-uiJI < j_ u jl j (jl cillj (JllLa . 4_Ac j >l (j_a 1 JLxoaj 

(J-t^UiJl ujL^x ^ ^jjVl JL>J1 jitj — oil 4_i — oioLLlillj ^Lj^LlI 
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uLi> i]rti u^lll mJ < y 1, 1 ^3 L^j-ujJu *4o*>jL>JI 4jjlil1 4 i ■ .< II J^Li- 

,jl g. I 4.1*11 ^j^a 03J <Sj*i3 ^""^ Aaj j^J^VI 4j <_uJI ( _ 3 Js ^pLiill 4 rtl">» 

^j^L^jJLl ^jlj <<t4 jrtjn-nH 4j oUtl 3jLU» LbO^J 3j_p>Vl 4_Lx^JLI 

jljLcl ^jLflJL^J U^jV U-4J ^om a ^IjjJLi^aj jLti^j-A 4-ulUlj (jJjVl 

. L^l.lrtT) J£j 2UlJjjJ| SjULi 4_l^oU) dlLal c-JUd 

4jj mil Sj^LoJI Lvjjl>. JlLcJ 4_Lsl£Jl 4j-loLj^JI Laj-uoLlC (jjj (j— * 

Ci I <i K 1 1 ^1 ujI (jr i*J ( rtjrtV~ll 4 o K ; Lll Ij < n . ^ — jLljJJ 

H^rtjn-^JI ^JjJI » ^joijjjG SjLuJ JjLill Ij-Aj . 3_}Lc cJl^^JI ^3 1 n, V^" 

^yic <■ n^jll jJujj . (4 Mill ^j! j jVl tljj ^JL36^ — ciill ^lln »r->U 

jJbj JJUtedQ * A Uj aj ^1*J1 ^jJu ^oJ I a Lul t^ljJl j still 

c-iLseu-ol Cjji^H <JL>.j (j> mi ^->l — lm frl 0 lr jji — JuJj »4 J <a ^ 

- iU,..,. 4 04! I ^.Itll jliai jl 5 j-Aj . ^Ji£.Vl 1 jj 1 - ^jL ijtj mVl 

4JLi>J1 LlA ^_lLxu-u!j . VI (j^C tf^Lai-jj I J j.*v 4 jir i_LdLL>J I < . 1 j 

jjufc (j 1 (j 0 1 4juqL>JI 4 g h ( ^ ^jld tjj* J'^U jM-t-I Cjljj^ja t nl 

<^ _i .i 1 1 3j^bLLi I ujl) jl>o I jl£Laj . jjjl>J1 ^J—jjudI (jt b ^ 1 CjIj^JLU 

4jUr j-j^^J ^j^-Ld ^ciaJI lLsj^uij ^ j^HJt ft ^ ' -Vi CjIjj-Sjo^ t Mill 

4_i <_uljjJI ul>ljj^i,l & juto (jl ^ t_i *^oixII £jJal ^j^j jl>.Ij ^jJ3 ^^Ja < rtjiiTill 

Li ML ^Lu t 4j^jlUI i-uijjJLI SjiiLlLI oljj-iil ^jLjj i^\aX\ ^\ dljjJtil 

^j^jJLJ Ij^LLs . !jL>.l^ VLatjO IjLC La II Ca$\ <ww LT 3 Ij^lr (^TL^al 

Lljv jJjj j II ^jX- 1m hi Q^Btjsu J I iuliloJI (jX. <"i 1 1 jJ^-iJ»J I (j^L 1m lit 

^1 4jJj*H1 ^ J^UI IJlA J>^J' (jJ! Ll> 4^Lw Vj .tlj^-LaJI ^ fr^^i Vj 



210 



< A^ayo pljj lj Lu-fljl Ujlj^j CjLu\ Mjj^fl j*>LtJI j 4 1 ilaVil I jlj 

4_lj1 hi CjI mljjjl l-jLjcudI ^ JL^j jl <fu> Jl£ Lu] . LuLhj t 

L^U. Uok: ^1 u null LbU.t £^ ^1 ts>^ ^ L^Vl ^L^OH 

j^O in i« JL>0 jls < " i \ aO 1 jl ( * \ . (^j^LaJI LfcJ^Lua jLlLo! j^a 1 flfla 

^Li^LuM j>»Vb J^r>JI jl 4-u_>Vl j^ljjJl a >> t ; <ya ckutL Lul . I Jul I j * 

(a yd < " f >■ < I Lt£j • LaLo_> ^j^jItiTI 4 n ir> J <i*»-j k V j ina jn j ! 

j-Iaj ^yfl JUU 4jpSjjj in^t'lit Ljj — i IjJL I uJugjo jl jJ £jljJ! J i^nll 

5Lii! — uul Lr k. 1 »£L*v Ju>o ^ I o iii t cJa cua j-lL 4 jjjS/I j jl jjJI 

I jl>> jjtj j * jjjt;ta (JMJoVI Lr k. Ij-jj ^jJI 5b^L>JVI 

jJw I ^^-Ju ^-L*J1 Lilac! jJ Lul ^jLLa jj^tJLj ^ i uju I jj ■ uu t fl^l i r\ > La 

.4jx!jJI j^a 4_!Lv. ^ ^JUJI 2U2j LJ ^juj jUijVI j>c < ijtj 

l_>ML jl - , a I — .J 1 j^ dJUll j u^JI ^1 Ja^u i lj—p.tj 

UK^ixJI *4jajliJ! L^jjii ^ JL>J1 cul£ U£ ( j^Lu oljKlt 

4JjL*^s jlj 1 4 1 1 1 ^> 4 j i nljjjl j Lj IjlA y " sc * <iiDj ^j£La 1 

4jvjJu JlSj Lr ic Jj) i^i-»J1 jJta_>J ^^ic *jJU ^^ojjlj Lfljlr. JL^VI 

I jjj .(4J — i^d V >LoC JiVl 4 — lJjjJ! j^i>>n jl) — uy^la 

^jLfl i^Ll!I (jA jJ^ 4j-uIjJ ( _ r ic u mil l1>L1$JI ^Jl^I fi-^j } y \$ vIl>JL>. 

JL>o IliU :4-jLAj ^ JtLuli j! LU L yiJ 4J^ jJ (j^ojjJu ju^j Jl^I 

S^I^SJI Jx jj^Ji^ l_3 jiw. ^jIj 4jj!jjJI 4 fri, 1 igll jc 4 rt <^ ^ 1 j > nj^j L)l 

^ ^ jU"W 4uUb!jJ! 4JL>JI jX- 5 U , ^ t 1 Sui^LiLI JJlA j^a LlcjJ3 jl JLaj 

l j f _A \jSj m A Ll^t-Lgj 4 l^i^^Lc-> J uaaII 1 jl LuljJ ^jt t LSLj^ai 
jl c-Sj-fcj . L^-i5 J or I ^pJI 4ji^aL>Jl dJLflJj j alj^J jx. ttiJjL>JLj t-ij Ijij 
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>tal! till 

* LlSj-C ^jLaILo ^yj^Uo j-q->o it-JLLa 3200 4jIj^ ^c-uaJj 4 o ir>LJl U i iMj 

LiJjJjj ^jl t4j^aL>JI fl-Lal (j-uiflti ( j-**JJj J^l « ^ < <n i a *5^±]a '(J-*-"* JLa-cl (J^J 
jL-uJ .^Lmi^VI pL-uJj £y* 3 Jul ijif — ^ jji^l Jj^ftU JUU (j^a IjJl^ 

rXI Lo» : 1 Uj i ri > VIJ-l-u 4miii tdll juT 4jl*L>J1 (Jjujjj '"l^ 2 ?* Jj>^ 

Sjul u*] jL£ jJ^I j :4l»L>.l C^jl£j CjI *jsL>JI L^jjLjlj 4 \<j mi a 

JLfcjo L7 j9 ^^ol Ji2l C*ie uj^j (1 ) (j-^ 3 Jul <_ul tflla i* j >— fl^ i u 4_>-j_U-L1 

JLsc_4 j^ya ^LatlJI j ftj aVI JL^Jj j-i-blj (Jj^-ljj jJ (2) t4j nUtl ^JjJtJ 

IjLA |&jJlLj >QJ) '"'.'JJ ' JflU I jLj ufl Jjj^iJI I JLA q J *!l 

ojjl^. ^1 4K jJLI LkJU Jj uJI ^jl^J L-dji^JI Ijla J1ojj,4 

4jir>V — jJl ^yj^oi. ^ c-fl^cl 4-flj^Jo cr*J ^J-t-aiJl IjLA ^ 1 ^llaua 
.4^jU^» l^J^I <i>!o >^l>3 dy 5 ur^ Lr*b * 
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l_3 JL^ll L*jlxi£.lj ZUJxJl 4-_JaVl l-^jLlII 
lLosJmJI^ ^ >>^^.-.H j jit pji^H ^ n UjJI 
. £_lla_uaILj 4j<r I La JLjJL>o ^ 4jvlj-uaJI 
LqIJJ Jl^k! Ju>J! I j * V )r ^yij] Juj 

(jl 4j Lai (j>s LUaljLAi lJu^ju LujJ ul 

<L>-L>. ^^^b jj^tlS i 1 ^Cju^ajj LgJ Ijjj > n"i 

-1 tl ti fr v?i • • T tl ^Ijll Jj^J OJ^ 
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>U11 uu 

^^LlII 4j \^ut Lo <tr ^st_) (j^lc. ^M^J c_flj^-u 4jJ Jj <4j<iUTI 

4oJjVl ^ijUIIj 4 jjtll 4^UiJ! er LiI ^Ij^wVI < n La jucI 

:4jl ^^wjJl *Li ^jl dUjj tcj jliJI J^nti ^ 4lul ^jJI 4j<;MI 
0 ini"i"t ^uvj iLD^ ^juj j tntl j^SLlI j^c ^JJb La ^^nj ^SLJ 

^jJol^II i-joJ l^L 4_i-aU* oljl r<r 1 ^ Li J*l£JL (Jl^jlJI I j A L3 LJj 

La 43j-^a ^1 4^-U. <ya jJb LiLa 4j| .jcLlII ^LlVi ,J ^ LLm .U m.jHI 

4 LlaJI 4^>U ^Lo I 4orfdj^sjs 4 j trig t n> inll 4_us^*j Ls 3p I^JaJ jjjl^ 
4u£.JL^Jl L>UJI ^ )■* a 43 jJUa t Jllil Jn i„ (j 4^ 4 <>.L>. <y& j-A L<l!j£ 

LI 4>>nll uillsfc* CjLajJjl* ^^ifi. ^jLs (jJ^J 

3l_p* LUjj 4 no ,„ Lc ^jfc IjlAj .4j ilctpJll 4 j^M^Vl 

U3->- J^*f ^i*JI jL (J^UkJIj jjIjJI — LoaII ^ Cjj^jj .dJlill J — uaiJI 

jl £>£Uj ^JjlII LmLi Ijj^ L>Wj *^ ' nj* > L pJi 4j9Lo1]I L^A^. 

. LJj_». M^jdl ^JLaJL 4JLu>JI Luj^Jw 1 juj^o < rtjir>j 

4^ajMJl l-3jLaII LaU]( fll"^a jr)U mjlll jrt-LLol^-JJ 4-«j>U1 l-3jLlLI ia^i 

4 m.jLc-4 Lr Li 2jjLoJl j a irt"n V 4jI jl . ^ id liflU jl ^ 1 a U 1 1 4jlotll 3l j_5tU 

4jkJLui> ^^ic 5-jJlII! (^^Jj 1 flj*^ Jj i^i ii*ilL^ ^^jj^jj Jl^jI L*£) jl ^cJjlI! 

^jalj^j ^Jl i a j liiii ^lill J i^^tl ^j>>j. r 1 1 . 4_i i Jo L^J 1 jLiII 

(^k. jj^uuJjo 4jI jVl J_^a1 j! jiLcj JUj .4-uJjlII 4-Jj^/I l-3jLmU 0 lji^n"i 

. Lr Jflj^iII ^JUJ! L$ l^LJ jji^. Jaju ^1 4j mLyVl 4jjVl ^jLuJJ ^Lc 



214 



Sjjl^ 4Ji. ^1 .Photovoltaic cell Luj-^ L^LLJ^ 2uii. *L\J 

LlLI ij jLiJjl i4j1 j p\t\\ Jlaaj jlj-UI j_>q 4jLfl I j. A ^Jx. 3j>Ul 

i oj \ ft ^ I j ij^j — <A\ t^i) * J cLilL J^lno I — 4o3 Ju-L>- 4 4J 

czJjLG ^Ul d ^Ul^jf ^ Sjl^Ij . 1995 ^UJI jjL^JI 4_jI^ 
4_»K ji'ni jt Lil .yj lJ\ I Jl^Jj idiljJ .5 j^iittl <_3jUJU loj^j 

4jJjI l_£jLlaj 4oAjIijj A^SsLSj 4jJ j 1 <_j3jL*jO a ^ ■ ■■ La <j-u ^j'-j- 0 ! i" J>->Lo 

kkiJiju I o iii t^^jjj jl uul\ JjuaAJI jJsul) ^JA_la <jj ^- ^1 4_j_j LjJ I ftjj 

^lc ft L-ui 4jLj Jlj I oj'q j^jl L-d^ui ( < n^U w ' *^ d <jJLjJLj j-l^I^j 
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4j«ltH l-SjLJJ cr Ul ^ijjju Jl JUJ (jjJjVl jru <U Jlfl ^jJI 
Luoj) i^v) ^cLkJLt — (HI 1 JL>. Ij-o^ ^l^j ^L>ol cJj 4 j rt j n -nJ I 

£jj^$y» ^JjLu Cy^>-^3 LyuyiLui ^1 4 j mi lb 4jj-uL-oV1 4 K mi 1,1 

4l£ ui>9 jjLo {jJJ J>ua^JI IjjLa Ji£ I jl IV4 3ju>Jj <JLk 

<Lo Jl^-'i ■ nj ^jJI 4jI j ^liitll jVjLiuuVl £$j La, iVmifl 4jgU11 LLixUl jl lIj 

3* Ij3 ^ 4 i< <i"i <j uyLut 4oAL>. l*J}LLsI j! 1 Ila Cr Lua . u i^ll ^-JLJI 

.(j^eXaulS {_yA 4 1 V ) H <Un4 ^JL^jj I j_A Jla ^jLj 1 1 j a<r> i^JJJ 

. 4"i mi^IJJ, Lli^jj! (J-oju LiA jnid^i (jL (^jLill ^ ^ a mi 1*4 i^liJ! ^uLu 

4jj^a3-» 4jL£ tjr lj La <Jj$J 3jJjbv jjL»Jl jlj! Ju^o j^fJ j-j i-u <■- 

: 1982 ^ L*JI ^ jjLuaJI « ^j^L 

3^Lc L^jJI j^il 3j^LLa jjb JLA 4JlILj_u^ ^5 jl^l jLxfl 4_i^a \ ■ « La 
^JjJ Jjtt nntl 4-»b jjja J^Ij) .((^L^aJI gl 4 mji^C)) 5jLi^- <"im > 

ill ^oWll I j-A ^j-q-lo ("ilof j ilj^Jaj Cj\ ^imy ^yjbj^ia 03^^ cl^jjju 
0 JLA J I ^ J^JI (J7 _J ljuj ol^-u,! ^1 Lt I^j3 ^1 ^1 

4^13! ^ 5j V nil ^ ^l^rVl 4inSnll ^j—j ^I^^VI 4 ".rjj 

4 _n -y ) 4juLj-4 dJLAj . 4 tjjtnll 4j^-A^>Ji 4jol r . < ■ T 1 ^1 Vjjusj ol <rAL£Ji 

^yz CjIj JlS 4_l^ jJal jjj jJijJ 4 j i ji 4_ILv jli- (jr !j £^Jj I j jj . O^jS \£ J A 
^ ltl L7 IlI Ij ^ 4juLli 4^aj^Ul 4 t<*r»lj^JI CjIjJloJI [ < ^ j < n -v. ^ j j n A £jj 
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M^LjjJI <j^a Ij rnV mi I^JjQ ^, >Vl i ill <jl liti nj ( JT 3 i j3l jjl tjT 5 i^jj^JJ 

4^>.^j 4_Sjjl1 (jnj'V iIijJI i j^a Lc 4 <i i f^gj 

. (2) JL>ai l^^^b^l^Uitt JV^V) 

jl L^xjI CjjI (jJ — Ac t-jjJI p — i-ubj t^li^a 4_ix<slj tiJi^La! L? ^J ^ — uuj L7 ^>- 
Jjlxlj 4jj V mil 4 injLftJLI <?L>o ^ i In 1 1 j-alotJLl lJl3 ^4_s ^jj^Iu «4 glCu 
(jtirtUn I .ll^J (jylul 2>j o"i i ii a (J^C SjJxjS 4^L 36 ^jj U t j auLvl jJ! <_j^LLs 
^ IjLK Luj2 i mix* cliljuj *f M£H I JLA t-u^l Li lj j^JLluVI 
J£<jLj jjSJu 1 m.U J ^ LLjT jJb L^MlvVl 4 =w j ^jl jiUj .(4 jUtll 

(J^ u' OJ^J^ (J^^dJ^ <T«*^ <fi 1 o ni Ijufc . A uaJI ^4 4 t ^j-ol >JI 

6^ cr^i tj-^uloJI Ji^nll ^ L$j ji^Lj 0j&9 Lr l£. ^ ' 1 1" L^jV ^qJjlII ^jltl 

t^jjJ! 4£.l!a jji-l-j (jr fl-L<i^Jl j^lil * (jr iiuJ! lUrt'^ 4 i njj jG Lo 

^1 ^ ^JjlJI ^ 4oUjfcj! SLpJl ^1 4j^jll JjjiaJI L-iMlaJI 

(JT 1^ J^Jj^ls jljJ3l (j— J^SJlJ ^JjlII ^ftjlt" l_SJlA CjJJLv I jl l£J jj . jj>.T f. u Jl 

^jj*L-ul 4jJLw ^5 4jJ .(jdujjaLit ( Jjl5 La J-5t-> (jr^ A ' "^L* fJJ? ' " rt Lr^! w d**' *** 

4^£Lrc-«o djjj^D ^yS j^Uj li-U JU 4jIj . <l^a lilitjl OjjJL*La ^ya ^jj) S*j 

^^1_Lq t L^tjj ij^ 3 4jIj ^Ja Lax. i I — 4l_4_i Jjfc a J-f^- A J^*-^' ^ r 

^yjjua V J ir^ntl ^ C i » V> J I La£j tjl — ^ (^1 (j^J . 2LLa t ^*flj.4 J J 1 1 
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\jbj\i~C Lj 4-ii$i1 j^jLlII ^1 Jjjlo^JI (jit (jjjjLiJl tliUjV (jjujJLlJI >lnn'^ j & 

Lg^l^j^^lJl 4-l2ll1>JI Cj^K mi 1,1 i .it'iI )li hii ^1 i4-JjJjjJII (^l-jj^JI ^ Lc 

^w^J (j-ujJu ^jjjJl Lj^LLaj cr Jxw (jl ^jU" — Loj ^jb* m£1 j£Loj <jf ^lJI ^jJJ 
LujLij (jjlk-nl \^u,\ ^ ijr u\ .(^Jj j^tl < n 5LLaij ojukj . LJjl3 

^jLj (j-i»flLJl < rtmlj 4-us>L>JI L^jfi 1 nil iJ 3 uj^ilaJI (JaJasV lLxo£ <j-«jjt fj\ 

.^oLuJI JL-aVI ^ £>i f^U. jj^'i <^4^ lkA^ 

(^JJ I (jl J ^jLflJl £-4 uooJ JoUiill dJLA (j — a CX^i ^jl J 

1 J in V mi C-j£jLli (j_ul ("M*wj j LL A J[ ^yjj-XJb <<U$2> ^jr^ LLaJv j < ^J^J (JjUJ^oLu/ 

j^juaj ^ Jlftlil jjLUI ILiJl Li 

(3 ." " cr^°^" (^4^ t Jukj 1 1 AjIjUs-m,.! (j-uuj ^jJI jj_Ljj| 4_<ul^ (jjo lJlILjj 

JUAJ < ritrt^ i^^oll 4 n CjI^Js 1 j] ^^IjI .^loJI Jmnll ^ 4 DjLj <j\ 

4jl I (jJkj DJ. 1 St O 4 Trj*i < j^JJ (jnl^l (jl ^'ni nj V i^joojJLl J-tjJ! <J£ 

(jLgt-li (^ ^ U"i miU {jA iJ, \ £-a 3jL>> CjlAaLLa jjbj jl t4jLut-i 1 <"fcH IjuSj 

^ujL> ^yij-jJb (jjj SjL-tliVI (_y3 (JI4J L>»jLfl iJo^ 4jISujI l^pf JU 4_3c_u_lII JJlA^ 

(jja 4j9Lw 4^jLoj L^Ojudj (jt ^ 4 Juu! ijL£j9VIj j j) m Jo_j1jjJI^ 

ljuflj (jl (jn V mi m£| m^Jl^kj! (jijjj .^IU*"i< nil j Jl3 LbjifltVi ir.l (j^-»Hj CjI Itn in II 
t 4_iBLSlJI 4_jJjV1 c^jUII (j^jjalfi jy9 ^JjlII CJ^LxJLa Lr A i4.^iim 1 380 4jUju 
. Ijftlf 1 <i rt'i a (j-uoJ 3 -ill I 6JJb L-it^ILujI (j^LUl (j^o Ll jl JL^jJ^ 



218 



jiL^O ijl <jja ^^"l Mil . jJJ_y5 <jl U^l 4 iulAJ j-«Vl ^jLuajj 

^ C*3te-uajl La£a, .4joltH 4»JjVl L_ajLa.ll SjUi i 4jJju La Ljl^Ij JJLJtj V 

3j^o__ (j|WJ £*j-i__^J1 JbJLui j^jlj-*.! uJljjju dJLlA i^jl foil J 1 ririll 

f^jj -j^h 0 La' ^ SluI mn". Ll^IjjJI I^iUi^" 4 1' ^ oLLxl 

JL_L>-)) (j-U ^ftlj-U Cj\ rtji ifVlIt CjLkjJlII 4_^j J__d 4 I mini £J_ljJI ^yjfi J^»JJ i <\ 'in 

IjLA 3jM__ .(Jjj — ula (jjj-if >A La.^«j i« Lj uj lZjLo^IaII Jl^))J ((CiLaalaJll 

4>a^lr> ill j\m>j 4 j 1 1 l_^IjJLI SjLsVI (Jj^J SjjLstJ ^^jj-iLaJ I JLv I 

^j^Q j^3jJ1 n£jft nil I I Jufc JLo I4] CjI j i^iV i'i jj^O J-^aJJ <jt UJ LoSj . 4jfljU"<H 
^jIaj (jl ni l 3 JU^J 3 J j 4." a jJ_i_ CjI^kj claitjl w jLa i J 1 <^Tr**iH 
CjJLs&j LoX. 3 , l j -v 3j^Lj9 1 m U t j tjufej . ^j1jL>o! 4jl>-Ij_4 ^1 J n t \$ j*i*J! 
. JUtll IjUfc ^dLolftl J-^^JI jjtfn nil 1 JLA JLa »L»lc Uiiv 

jL^^jJl ^La^jJuJ^^J jjfcit<JJL>JI j <oall (jiB 1 JLA^yl^ ^Oil ^jjo Jjlj 

Fermi National Accelerator 

4_»j^ j^k. 3jMc t^lSu - ^jLx Laboratory 

^jjj $ i"uj tf\ mi jJjTr > ^rtV mi 4_jL) ^jLij-j Jl-J ( .1 i r-i"n a ,^.Kj mi 4jljaL%j 

jj—AJI j>a 4JU ju« 

t-A^L-oj IjJvL-u 4_iL Zt (jl^ 4_j| (j-bf (jjjl (jH^ i4-uljjL£ 4 *i i j ^yS 

djLsoJ cLil t 1988 ^1 aJI ^ (Jj^j *jjL>- ( _ 7 lc 4jj Juljj .4 jLcj 

4_LuL ^jt ^jil^J (^jJl Lo Sji. (1)' JL^ ' 4_i_o ^jstlJ I oLoj — <_ul>J1 jLtx 

cjLoj! i ^ ^UJI ^ojU'iTI ^1 t^;tl . ^±*J1 ^Aju 2Lojl>J 

.«^-^a ^a£, j-aVI I Jl^Jj itill Jl^ 
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^Ul i^jaSJI CjISj (HI <jja JJX. ^Ll^y IjjbJ^jJl jj) jLa^JJLJ^lVi i 

^jM u_3Juj3 V^^l 4 nil V 1,1 oL-y-wjll (jA JJX. I j£j . Lbj-La 
CjLc.1 ki pLjI ^yS tfi'Hrt'n J-^LjjJ j-iiojJ (4jj4^£_?J1 CjLVjJI jj-c J, V r j 

jl LgAgSl (cJ l_>Lj-uV iJ^JflJJ . jjLI£Lj til ^jlaJI O-ltfl jjj* (J-**J1 

t j_« 4_j_i£ — u 4_Li£ 20 jjtj Juu (jy i^ Lx>»jJj K'lf mIj) Jl^jus j^JLU <jj £j 

^jusj ^ <.n^ t ^aUj^JI i fl V i ill j . j^.Kj mi 4juaL>> L$j (J^suu ( _ ;r jJI 4 mm njJll 
» La j <J I IjI^iLlljj l^jl — iIj jl ^jj alt all ^j^-o > i (Jjl-U J__j^4JJ ^JjlII 

^ 4j-l^LjV| ^^Ijrtl^ ^> mi-sI ^yic 4jw^j J^jlJIj i^jKil ^ ^rjliu Jill 

O^ 0 ^-^ ^° L>*L>o Jj^-jJLl • ^J-^J-^ cr^' <-"ljjJI -lljll 

.^cIjlII ^ ^"tMill 1 *Aju 4jUlU J^Ajll c-jM LaU f JLaj ^jJl ujV 
l(j i nn i CjIjU^H jj-JuJL I ^j^o J£ £_u! ^jLa^jJul (j I j£ jJL jjJL».j 
SjMc i(^li]l J. mall jJojI) 4-ub^iAJI ^^LlJI 5 l-u1jJ 4-L>J LgjjJL* ^^lll 

4Jj j-JLl Jj^j>JI ^^ja ^LiJL>. Igl^ <ijjj>. Ijlj . J i n" t <> 1,1 ^jin">j f LglaJ j£^o 

i4jgUH 2LJjVI ^_9jLxII 3jLj3 \jJt Jjlj i^LaUJI jjL l£Li i ,j^jljua ^ 

. JjVl 4£JU* ( ^ 4jaLJI 4-jyVl L-fljUil J I t JU>. j-al 4jLs 

v . Al jllj ^ M.ljJi ,5^ Vl I JLA VI 4j J_ Jj V Jjxj ^jl o^JjuJ Q V 6 ^ 

jj*2jS ^HJI u-uL>Jl 4jLal^ ml ^-Al (JjjOjj .jjj/jIjlU ^ixll 

J^ftJtll t _ 3 -MjljjJ1 JjJli.1 jjl IjUb ^ ** * .((V^l ^Ij^JjoJI)) 3jLo£. ^ ' <~ \~ ^^yj-uljj 

i ( «r ^jlc L-ulj <ul^ tlry^J (L^jJo-lJI) tLp^S/l ^Jju 3jIh Ijlu ^jJI J VI 4_i 

r l_«j j II ^j^a ,^n^>a ^jjjL-u I f 1 ■ -jj JUu ' Iq ^ A Ll>» tyx \ ] \ ^joiJjJu ^jjtj t_ < 
CjI jUtll !j_u£ jVl oJ>^Lh ^>>^J)J.'^ »1 ^jl Ll3j-C I jjj . »l jaj^Tlj 
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SLSji^Jlj .^IjlUI t_j>LLaJI ij£Ji]\ eju* l^j (jjuo ^1 i-iJjjij 

jjjl - 4 l loU1I 2LJjVl c^jLaJLI c/lA 1 ^ jJt ^^IjjJ! u' 

jj I c-Ajjuj . * Jj^bJI I « * L»>xdJ 1 » (J 111 \jj n-_a^J ill « Li^wjJ^ijJ I » i i n 

jJsIjIj V 1 04] J <5,V JJL>. aJUfcj .Spij dJJj J *j (4j^1>JI ^ 1 

^j-uj IjLcJJ < ■ r r r i 1 1 LcJj (( I <: Lj^xill )) 1 g ij 1 <4 U c 4-<_uj JLoJJ Luajl LxjjJ 



^aj t Bose-Einstein condensate^ uu^jjbUaJ Jila Jj?4 ^i^y 2001 

^j-C 4^lj^_Ld 4 «LckJj . lju>. ^ * 3jIjj>. CjLwjJ ^3 CjIjJlU { j^=>\^ ^laJJ 

L;r Lc L^o-J 4 j t r t 4J I j j ^ tl , ,.1 jlLc 4_j Ijnl^l ( A ,^*\\ ^jL^>Ci 

£>j£ 4£j^>J 3l^L« ^ jjrn-^JI ^jic . Baby Face {jr ^u t 
. LlSLJuj LaL>. Laic L*jIj j ~- - -j^ *L^xiJl q\ <4uil miTI (Jr Lc 

jj^aJll ^u-ujfcjj Llj_uL_uI LaLaiAl ^ 1"^ ^ ^La^jjuJ (J^a 4i!La i^jLojj 
4^oLgjjfcl 4> JlA 4lJLw. ^ 4jI {ja ^i-jJI £jT lc i^itll i_ujJ! ^^j-uIjJlII 

Jj-oll tjC^JJ .^oIaJLi ^> U~ ,"u{\ JL*\ ^jJ-StJI ( juiJjJuJ 4j L-wljjJI j^aUJLI ^yic 

J <^<lTl LaI i 1 m^Lj ^jl Juj ^^yjJI » ij t mi 11 ^Lj^_laJI JJ^jv. 4jJ La ^ i t <_> 
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>J*JI uu, 

4^.12 ^ — L=Jl j^jw edJj ^) 4i)jL>JI Li^^J^^lJI j-o t < m A\ 

*Lq1xJ! {jja {jjjuuZ 4-i <-uJJLt (jjil i-uVl Jo_>» Ji^J i JLA Jjl 

Jja (J-a*jJ! cfJLlA . ^ ^1 J LstjJI (-^Jl^JI ^! ^ ^ Jlj — ^ <^M- 

:4jL^U1 Jl^Ij «. flJL^Jl (jSLJj J-*' ^-AjJLstJ (j^jjLfcjJ 1( jLoj^ Jll>al 



L^U^jj '"^ t>° ^J.i^^l uP 9 4JaiUI 4 JLA ^Jx. £-UJ^I jl J^j I «JU£. 

LijLiil 4x.!^JI Jjfcj <U4 *Lli fJlcj t 4JajjJ.I Aj^jISj .iL-a^l ^ j-j" 

J 4*j>UI 4^3 Labial! . 4j^jkJI CjLo^jJjJ^lTl i^U. ^LuJlV <>ajMJl 
jjjj ^ jL-uJtjVI J jjjfcjGJI ^1 4JLa JlLJI ^jjSu ^1 jl IjlA jj 

4_>.L>. tj:r ^ £3^3 u^ 6 - 1 * djL ^ j hill j-^ 3L>*L>JLi j j i »f 

jujj t j-*-la ^jj ^ jfflllj c Lq-IaJIj — <-u jugJU (j-^ ju j^>- Jj^- l-ujjju 

4jl91j 4_ij-OJw «jJLlA J^" ■ - <LiL5 t Li3- jJ jj£jll 1 L7 ic ^ ......^a \\ > ^aVl 

^ Lto^iaj ^ojUJI 4 l^jLa>i 4j^L>. ^ I Jul l^Jj^J ^jJ ^LUI 4__ui£| J| 

^ J jj (Jj T 4 Ac. LaljJ J j t -j — (J^j^al j! JLu .^^IoaJI 4 jt i ^L^%. 
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2u*JkVl (jA tjlfl lLU jJ jxn ^tJ ^jjf t^SJ f» — UJI CjL^jjJjL 

j^-jj , 1 TCtc \ \ tji°i LtAj . (jK i nil (j^a { yCL£Lj^jxS\ Cj\ ilU"ia (j-u j m all I ^jlfv cj 

. jLua^VI <&jjla L;r ic SjiujJLI 4.L^Jt H isLsili SjuJII ^ejJI ^-j-lo^j 

jjJol^ll ^ 4j fllr 4.3 LdJ jj^I djLc (j^j^SLj V ill pfl in m Vi Jl^e-c £jl_>. 



La 4_2j^_L=lj 4jIj i U tj jU {jr $ 1 U<n jJb ^JjlU j j qII ^Ijl^'U ^ JloIII 

IjMJo ^jLp- tlixSlII . 4j^«_Ju_JI 4ojLu^l!I lLiLlLqjlII j_4 ^IjjJI jla-La ^jLv 

uj! i f r> -^j (jLftl^ I ^9 <ii£i iSljI 1 v a : 1 « ^.j (( 1 " j ^ flj II i) j^j .^ft^iji.^ 
^1 jjl ^ j-i^l^ dJjjl .^JLc ^jjl ^j-iil J£ Jj3->*j 4jjbt^o 1 <r <U^La j^lL 
J |j i^L^ifcL>o mi^iHj (jljJVI |OXLdJ J!l>Q (j-<a) 4alAjJI CjIjL^JL! 4 

IjLAj. ^C-iLuJI ^^jl^ L^ddJLA jj-uaJil! 4-^.ji Ly l^.( flt'll i jl <% r Jj n n ( j-^a 4jl 

^jLii j^jjJvVI (jyic c_*j^c ^ ^ 1 1 II j-j£LalJl i In o > ^jl JjV>lj .^uUJI ^Lat j^J^ilj 

^l a : m,;IL jl^jVl 
* jjL^jLb 4jl>oLw ^-43 ijjjjLc. jjlj-A Lr iLjLju£s j-Juj 1 983 ^LlJI 3 
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>U1 V4\k 

JL2 ^^Jl 4* .,,,11 e.l£jJI fJ^J? ul JjT '""^ (>* J>^J .^l^jJl <>* 

: cr* We 

.(oljJL cjIjJI - 

^ JlA (j-u ^ J >o 

^ 4j — ii J£ Jp3 <jj) ^ — I -iLuVl j JJu?o ^-JjjLc. 
^jjl^ajtJ (j_«o <jU& til] jl£ . 4 — jj& J£ jjX. I^jlf J^astj ijy l!1 oL>j jJl c ] < ya 1 a 

I Jl>- l£>*J <J£ ' r J-^ 4jl9!j 4 njn-w. ^JlAj ♦ l ^>.| CjVI 5tuo 

£l ^jl — ^ * t-uju t _ y lc — ^^r^- LljLd ^5 * 4Sj"i miU vlaL*jVl 

<y& ljufc <jpS Ut^ 6? m> J£ ^ pi J>^J 4^0,1 *L£jJI 

.^=tiJI I jla u t o a i ^ pJLJI <jl dUi . Lapse* L-£=^lj ^ imj ^jl jl 
IjjLa >Um.^UI ^j-UljII ^^Su (jl jlj^j ^jjjcj 4_i^LflU1 ^-9jLiII cr U 

Ifrutaj 4oLaV1 t 4_oUJ! LL^iiJ ^ Jtll c_JL>JI j_>a J^aLtUI (JT l£. 

^Jkj ^LJI J1 ^1 I JlA LjJ^jo .^j^S/I CjVUcJU ^ L^j J^Ltli ^1 

^jl>» ^,111 4J>1 ilotl <j*jIjJI oIjLulJIj oUJSJI ^ 4 rtl'V a Lcl^jl j^>o 

Jj-ftj CjIjLulII tfJLA JIa ^jl Lo Lt xjlj^ LjJ JJlijj . « 4 1 < n a lZjLwIjJu — i-ul 
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LjjjjQ Liajlj t( jg M.^LUjl ^l>^Jl <jJ] fcl o'm.VIj 4j^ltll j-3t^JI 4jJLLa-o 

. l-lij) mil L-xjLn- 

4^jjJ S J At a j j h i t, I J i TTt i n t, I j»^jJI 4.j <t It 1 1 LLixSJI <jl i^UI 
J^o Jib Jo-ail l^J^JI IjLA jL^ol ^1 Joj Ui V IjL^JJ .^J^I^Vlll Jbt^s 

Cr ljlj (jlj i LqJlS (jr xiaJLj U7 1xl 4jjJlB (33j ^J-hJLs 4_jIjJj Ly ic ^ — iul /\ 
tjjjJi l-j>< UM^^-Ja oLaLal ^j— jJaJw^aH JU ^jt > M jlr - 1 

(j! <Mjlr tj\ 5 La ^ ii 4j3jjLfl ^ 4_uCj oLMJo j «G — jlSjj Ijl - 2 

^ jJI j-^ill ^jljfc-a 4jI t n"r I I I Uj ion" LoLc IjUal ^ J^l J i^j 

I4J 11 U {jt j1\ Sjl « 1 nit ^JLC jX-Li^a l^-o^ IjJLS (jl ^4 (^iUkJI ^ minimi 
p ^LlJa 4lfcj^o ^UlL) ^j* 1 iu tli 1 1 jj>r ^coLlj ^1 4 1 1 11 1IL1 t^LgixJI ^yj^Loj t_£jJ 
Oj^fl liil udjl j^aVl J-^I^J • JjVl ^piil jJJL^JI uiJU ^U;ii ^ 

(aJl^jj ^1 \ Ui k j-aoJ ^Ixll (jy^ (jpi m <r> V"iU ^-ajl! (j-uj JlI j( 
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jj^jiii . <j-ojJlII 4£.La Jj^I J {j-uLiJl ( \"t -r a J^aLuJI ^^J] t'U Mm ijr B 

JjLstJ . t n in illj (_ tl'ill La . dJlifc OJ^ J ' "J « ^ 1 t~u jl Li*. Ju^j^ 

c_1^Ud ^iSLJj 4 U"ntri ^ya La Jjt^f ^^i^. ^^IjJllI ^fllU c-il t j~ r»l I JlAL>» 

u-jju fj] y f \t\c L>MU liJLLa ops ((J ^jjJI 4_ij£^3 cJL£ LjI j <1j 

(j^tlll JjJaLjj l_3^j_uj t J J 1 ti J J^J-u 4jI (j,!^- J-«V1 tji^t J T t J h M r i) . 

uJLcVl ^ Ij-A ^iia . 4jsLiJl J^L Lt Ll 4^.1 U" 
V Jlii dUj Jlla .fd*J1 ^Lb_^ ^^Li jijJ> I 0 Lu Ijrtl^ LL£L* r. h-J jjj 

Sjl^Ilj 4j*UH 4-_JjVl u-fljUJLI U-Aj 1 jlvIj o— ^ys flail I ^ryK jJLL 

L-3jjj idJJj L;r ic. 3jl>Lc t^jVj Jj t 4 m^Lj^JI oljL^iL) J^jujJLI j-lL 

\jjt fjy'i* a . Cjl j [>>LjjJ1 d Ju l mi H j 4 U 1 njjJLI 1— 3jj>JI CjVLw 1 in jl ^jjjLkj 

j Mir ^lill J i^nif I j-loj I u^jj 1 mj • CjV jLlLI ^jjo ^jj^ ^SLi <jr alj 

JiUj 4J^ cJLI tfjufc tj^Uj . Lfi lmL^\ ^ 4jLxLJ 4ia_i luj l^tjo^ L^»V dil j 

. LLdj^lI ^ J ; « ^-nj^->J I )) ^IftJI (jl (jfl^ (jj) flit U juudl La I jl » k 4 K i"i a 

cUlr jl ^ JjVl ^jlxus (j* — ju 4JS; — jJLI jjl ^1 uoVl ^ JnV Ij 

L4J (^^jJt 4 a > 1 n II ^l^jJI J^l _o-il jl ij^aifljja ^JLc ^1 <^i> (jjj^j jj^Ji^ 

u tj jUj i jrtJjl JL>.I_5 ^JJ 4-J ^JLc (j— IJ Jj^tJJJ u (jl (j^Uj j— JJjli- 

p. jJLI j^ J-*>^ tl)' ^ • O-*^ ^" l < ^"''' (JJ^' jrUij-lJI ^1 £>J-I! j^Lotj 
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( _yB ^ 1 1 ^ j V 4_l£jj jl ju ^-loIj (jjljJI £-j — loll jl Liajl ^ ijj 

Jnt!l 3^Lc *U ..r U£ jl) (jr^ixll j^-Jll ^ <i . 11 j LL i liILLa jL 

k-jMUH 4_iUjJI olufc (j-JjJb jJb 4_Lx. 1 ijlr La J£ jLj (4 joUII 

^ j U"i ^ 4_La^a 4j in nl Jl^La Lfcjjjl ^yU! 4 Uii ill jl j-^Vl j^l^j 

. ^ 1 1 J J-^ill jrU ^Ij-uaJI L^jJ IJJojSj ^Lc J£ — iIj j£~4J Lr^J ^cIaJI 

u-uLw jjJJ jjfll j-uo^o ^ 4j}LJ j£U-> 4_JjS/1 4jnUtl cfljim La jjj 

.j-^-U! u-uL>. I (JjL-uJI 1 a m > ^LlaJI < n nttl I JLA ^y^U 

V yjif ^ t( ^JI 4, mwIL LaUi ulU^U ^ ^JLI 4o ,„i u 

4 Ujrt^- ^jjI j! CjJjI LaJS CjJU£.Ij , 4j ^ ilSLLa I Jul jjl (Ja l-^C.1 

jj u r 11 j L-flj-i-uj ^ j j ■ " *N ^ j " : JjLSJI j^LaJI 4-uuj j_4 4 j 11 1 ul jl ^yj^Loj 
0 a\c j-^-Lo LL». lLILLA ^aj ,<u"«j ill jjjJaJI ^ mrt'iL Lj>- jJ^xjJI 

3 jU^ 1 11 Cj wl*jJ ^ ^ i U I jla 43jj^o ^£LIj . JjVl JjlaAJ! ^^ia 4j lL^L . 

j^i-ul (jl jjlj .2LJjVl 4^aLuiII c-SjLlII ^1 JjjJaJI <^ ^Jjl 

* jT d ' ^ >^ 4^_ujJuo J i*n (jOj?tj>. 

t-flj^u 4 t-ulj^ JLat^o (Jl j^iiz. 4j*j>JI Jufc rifljU I j} : Vjl 

i^jiJ ^ ^ 4/i ml Ju Ji^ojw^j Ci »*^-^ I jjj . jLxtJJ 4j&jud1j Uoj>JI 4_>.jI 

(J ^\ (JLfljjVl Ij-u^ j-tuJJ ufyi> (Mjjs 4 j i ii tj^fl-H) La 4jlI 4j_uIjJ jLfl ^oj j^aj 
ja£ 4-5t^Jl oJLA jL »-dJ jo Lulfi i(}Lla J-ijjVl jl 4 j<j iViTl) JjJwl 

Jjri^ll 4 j i ii ij-aJl (j-uj Ju jlfl 4j^j 1V1II 4-tJJI 4^jjla CjJjI 1 jl lILJ > 4j J ae a 

Ijl LiLL t4_Uiij JljjJH ^jJLc t^jl^ -4j£Lj tiiUI (j^jJU l_u (Jj ij^lsjJLJI Ijufc 

(^jJLiL-u Jj i4_iiwLlII £ jLa-dM (j-ujJu ji^ 4jr jj>J1 L^L>Jl 4 j^LU ujjjl 

jp 'It Lj>-jJ^-iJ^ 4^jjj^>JI LjwjJjj_jJ1 
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jUojj 5 uujU^J MjLa Vj->o JlJjL^ I 4^fljJ! (CjIj»-j<) m q< II) 

(j I }LjJ£ ui>o j-^jjjj .^cLlII ^LLaj L:r S 1 nil"* ^lli Cj^L£! uA,\ 

^jL-ajl Jjl 4ai^. jflj ^cJLc Jjljllc. Sl£L>Jl (j^Jkyi t-J^Uo 

» mi i 1 1 i J ^ II jJ-i-XlJ JJLx 




228 



1 1 



(jC Jj j . ni l J^-jJI 3— A j-^J^ 

^3_Lij>J1 J i «il mm JU JUkj 4 jL^c Jl 

. Ljj *UjIjjj4jj Jul LLl <_u 1 Cu j 1 1 

LLqUoj JjJLaj I Lilc ^tUljj cJia^ ^^Jfc 
I Ju4> LjjLlIc! ^ — 3 (jj— t^la* ^ — ojUlll 

1 .i^La L^U 2000 r L_*J! 0^ 
<d£ fJUJI j£j jj ^1 4, ,, ,;IL> 



^3 Ijj^ Lajlj dJJj 

/jus JjS«a 
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>ut mil 

(^Lsta-cD j-4jJ^0J 4-J mLLa 4-J1 rt'-v-l j-aL-^j Jj^LcVI (jjJ^'j jCj! i_y 

U U^\\ j-jLUa £>JL£ : l£>^1 fj'JT^ fi rst assembly ^jVl 4-t mViII 
oLvj j ^jLb u Jl<i DNA « Lo» J1 ^3-^ ULitj I jjj . — iJI 

is 

Jlc! j^jj I JL^»_pj . (( (^rG JLC La » (jljg mj U il^La ^j^jj^- Cy* ^—^^ ^1 mil 
4jJLfcjVl ^ — o Ul^> Jlc^ ^1 A cC *G *T — s^VL» l&JI j — ajJ 

^ 2U5UII o! . L^j^ J£ SLpJI 4_>b£ iiJ ^ 

tL Jj3» jjjl <J^>» J n*i m (^tl^ CjLojIa.II <J£ ^Lojv i^^jjjjl j I * Jicl^SJI 

3 j a At 1 1 jut jL>oJ 4jl<ir ^ <i.m.*ij .^y^Jl ^ j i >i 1 1 1 ^LSJI »lj 

. ^ M^H (J Mil ml JbJL>.j 

.»t Sj^uo (jja ^2 4jlno)H vlj^fcJI 4 jUr ^, . small science 



4jl^ ^ukjiaj ^ ^ji^Ail 1 JU 1 Jl^Jj ot a 43ti£ ^Ij JlojlIJI ^1 J-l^j 

J^u^e ^» -l> j<qL>JI ^MUI j^i<jj 4_JL^ La Laj^jIj 

^JJ L^l (^JvC-l^ ^jj tj a J miLjujJI JuJL^O SLpJl ^ ^Uf 

£yz Julj 1 o ^ i mlj .((12 ^J) ' " 3^°JL>^ L^ £ ' 200 ^ J— C.L!s 
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ii^fljiSu Lo jLc ^ 4^V LiJJ j . L$J ^L^l V u^jUtLI J\ cdJj < 

JL»JL>o ^ mm 11 Jj — «,<_fll pJLtJI J£ ^3 J^>JI 

L^Lc jTr*3 j^Io iA Urttli oJlA , V if *LlAj . DNA (( Ljj» Ji J < J mm 

j-Jj^ (jl )) jj-uLp^L Mil (jp-ll «j£jjj^jj)> !l 4(\\~r%r> iJ? 3 4~tt i n -r — ill 

4_i>aj-aJl JLALaJU 4 jLcj O^kj ^_Ljj>J1 £j^>_«!uja (J^a-a-H j jiia i-U^ 

^_aLjj^jJJ »^ In 1 11 jla^Jl <_uj aj ttn Jloj La (jl^j < u 4j£jj <4 st inll 

Celera Genomics kjjuiSLoj-Ll^ IjJu u » ^^u^fj Ai^lbj liIjJJ .^IjoAJ! 

edjj *IJj! ^ CLtxi — lJj .^jix>JI J,,il,„-) JljJL^I] Jju-J1 La^lj £j 

^jjIj Jj^ £jj Jill ^j^ol tPJ'j 'J ml mm 11 JuJLjnj 4 jUr jL>oy 4j_L5j 

CjIjVjjJI CjIjLLj (jjQ I JJ c 4<iK~H ^j^n^ ^yl tOljJ l*u <uUjJ 

Ljr Ll J n " j i Shotgun 4<iIoL>JI 4,»-ar^Jl p mL a JlA 4uj1Sjj 

i^jjj^ 1 *t^ < * ^ i ' 1 <( Lo» JI ^jja dj-±j£ ^mt ^ya 4_<aJ^>3 CjL>.I ■ ■■ a . 

i Ui L3tHJ L^^jLajjjl JjQJU <jjl^uo 'J^La J^L>- ^j^a nil d Jut ^ Ji iu^ 

* J ^ ^ (J^ <( (^-^* 0 J ^iii 1 all I I i u 13 > )^lm L»> ^J^jJ pj i (J uAxmj] I 

lmJ ^J^^"; Vjl ^ JLjJI (Ji^ 3 ^-»Li£ Li-A j->aVl 4_j . ^ rr>Vl 

- L-j-x .jjIjjJI I JLU pj i J irniio (^jLSJ JiJjJI 3jl II^. ^ljL£,lj 3 j 



L^jaJuS (^111 CjLLuJI J-Slj (>a ^1 I ^^ill J^a->*J 3jLcJ ^ - udl j J *j 

. (JT W3I j^l^aJI ^ ^jJ^^I Jm.ImuU 4-Li^tl ^ ^1 

jjjGJI ^j-A Lcjj l^iiii tix_i_>. t4j tjl U 11 ii^tjjl (J5L>- plftJl CjVLtx ( j^a (jLat>a 
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^ojlj jl 4jI ii {jA I JlAj . 4j1 j JLseJLl 4tj iU i ^JjJLl j—JjllD Ifljl infl 

idJLdJtxj c-ulj->JI SjJ-*jjo 4 I itvJ a 4 jj>r Sljl ^3j)j j H jl l-Jj),. <hL>J1 
4jlgjJ1 ^3 ^wLAj . I JLx 4 m i ii 3jj inj j^Vl Ifl > ■ j i m j 1 1 l j_a J irVqj 

1 ^ X lj (UJ I j J i <M Lfl-O £^_i«ut j J i ii" (j I q J lLLjjLj ^jl . ujIj jVl 4 tjiU 

, i i*t i n j (j-uLUI jntt oJLL^j . LiJjKj <"i J lj in j (jjl^J (j! m"i V 

4 m<i Ui a 4 h-w^La $\\c (_j-uS JLu «. , ijmlj^Jl 4 I oj A <jja Lbjj* Jjldll 

<jl (j-a lia^>. (jiilL j • 1*1 1 j jl>. I V» : Jj-Sj (Jj j i « j^>* »— s j — mlj^n 

( J£' CjIjj gjfciJ 4 j 1 j m ii" 1 1 4-i-ulj jJI ^-Lc 1 La 1 j j j a 5 A UJ)^J Cajuj^q LoLc 
I4J 1 o Sjuxj jju/LlSJ <- r i3»j j J-JfcJ Jl^>J1 J Ju (''m^j «3jl>. ^ Lc 

Lsj l;t jv jJ ^ju^jJ LiJ I <**< "wLxJI djjjuo Cj_iL^ ^j-aj . 4-ajLSJ! ^ L^jK.^ 

^ 4jJ.it! CjVLil! ^jiu>J 4nl«^>U 4j*j>UI 
. jLsb_Jj*5/1 ( . 1 j 1 uj 4-jLiJl ^j-j (jl U" — uu V j)JL 4j JU-Loj 4_jj>- j^oj Sjjjud 
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>ii ^ *-UU Qt* o4* 

LbJLOJU ^^Jl (±*5t-JI ^jLoL* JMiw jt jJI 1.1a ^ 

! Ju 4jjJ CjLjLjJ! 3 Jul La Jujjj j-o ^^Sj* j . 4ostJ Jbt* LajI T<r L 4_jusL>JI 
I j J Lj^ i.^iaJ LitjQ JL>iJ ^jj . <G^Uoj 4j ^a <Lo_j_oj>- < n mi^j l_jjjjjL>J1 

^lal «T»j jup ^ 1 njtl ^JLI j 4_t — L-y * I jlSLa J . ^^JUl jjl^ 

I j-jjj ^^a ^p^lj^jVl > U <n jjf L^ja I -r<>>jt MJj *— 

26 <J£ jj^^f < t-fc 4i 1 11 \jjt q\j to <j ljj 65 jlLq jjju^UjjJI 

^ u^lj . j-aHjcJLI J£ mi^H ^^a jlil! jl miI'iI L^qI vVin)l j JujI ^^Lx 

SjLcla ^j* IjjfcLo lj — jji. l? ^Jj1)^ : l1LjJI ^Jlx. (j^So ^1 -Jl j.a^ll.1 — « 

JLia ^^Ll j^Jij jj^a : jLLJI 4_* -ulj 4i!i — lu\ l_L*j .^jljull ^ 4jI$ ^ j'iIaU 

t'niilj 4 1 L uVl ^ JlA 4ojw ^J-^ Sj^jJI 4 a V <X 3jjj-^ ^^a 4 3jn^. 

^^J^Ij^JUl ^ 4^jU^i ^IU" mil ^ Juu I j£L*j . l^ir cZjLjU.)/! 
^jU"imi" V UJLa t LoL*j 4-^jj-i-uLv. oULj 5jL£.La JjjJ J^a ^LjVI ^JlA ljUr 

j^S/l t U i niiTl : ^^^.a LiA 4j <-ul_4-yVI 3j£^Jij . 1 jj jL-a ^^a MjL^o 
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>UJ1 UU 

F=GMm/r 2 

ij jft . y 4 ^.il jjLxli jjt Jj.tccj 4jV t4K .nil !Juj Lufca, .4_i_l^jV| SjiLIt <ya 
.jjjtil 4j ljlrt"i1l |oJLUIj 4^jjJ! < mIL-u I ( n i s\ n"n (^i>> JuijuJI (jA <jf\ a * 

yW%t>\\. 4i^3tU l^I^LJI 4£>v ju^I ULifcj Ij[j ,,j:j-^>.Vl jUSVlj 

. 4j 111 o uJI 4x. j gJtJL I ^1 I l j r A jJ>A J£U 

• jjlaij^/l SjjJJLI 4_A&iJI 3j-aJ! JL&J t_i^_aaJI ^LjjI Lbl iim-v ^ylJ! F 
t^^-aJI l-jI ui> Jujljj 4-ljLj utLd^lJI jj (jr Ll '^>*i ^jl (ciiij r!^ «J > 1 \Ac j 

«^jU-, , 4£jj>JI jMUjj lJi^^III (j-u JjLjJLj I JJb jlaiej <^l>. 
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k r n^!l CjI ji o t II J-Jr^ p S ^lc (Jjoj 3jata 4 jl or 0 J — 4>j 

— una £J>4U vLu 4_!jL5t_-o jJfe^ *d_Ll jJ I JJjr a 1 qa fl> Lj JLlLoj »1 oltJI j_u!j 
Jjlj . 4 Lluo L^jI Ir> > ( _ r lll <JL) 1 j_l3 LiJ I j^ii i 4 j mo Mill j p^r oil 

(jno ilillj (j^jVl j^ol j j*\ <i"ll J"i o~m Lajj 4jUtH aJUb ( _ T ^ 3 j 

J^alSlaJlj Jj^sLollI <—i\ < ii^ ^JLitJ lmJ <j\ 4JL>Jl aJJt ^ i n'lj . JLlLoS 

.((^a^lj J£ — i 3^3) ^-^[3 ^J^W I o jl Juq ^llL — 

<_jLul>. \$t a < u iiV^-"ni)ij ^p^> <"ilt mi tJ7 jJI 4j£ jJLI I. hJ ~s"> ^^-A aJJbj 

. jJfc-T lo 111%. Lli-uDlj 4J0I lujJI ^jja 1 ilnYil L>1 /^£LIj .J^aKillj J uaLalU 

4^jjJ1 Jj/la ^ (jj} Jj-uajJ! j-xLaj — uJ . }Hd — iUU jt j^-HI 
* LojI LaI f<i ^^lll J fit" II 4JL3* ^jjj LjJLC JLd 1 n tni\l u Jj i^laJlj 

^lUaj j tlx: j- l^LHI (j^UI jJ^ljl ^yS <4 jfLLaJI JLl^IjJLI djj>l — lull 

^jjb 3ju>._oJl ^^"tnjhj (^j-iLoLlJI ^ Ij^l^ Lo^U* ^ jJtli — uiJ jjl i^jJ^ — »^«JI 
Jjl JLiw (y^A 1 V" 1 11 a iSjl^aJLI 4_ui 1 11-sJI QljUtll jj^a £j jjVI 0 Jufc JjjO jL>oj 

4jj> j 1 n \ y^jja li^a! Ljlj j^ju i jj] w * 1 "j .'j ^computers » . u « ul^->JI 

LajIjj>»I gj (jr lJI CjLI < n>ll .V rt t"i I ljjJL>. tilLtA {_£^3 .(^j-JiJ (j^JJ J o^) 
. I l < 1 iiJ 4j_iiaJ 4_j^_Ju_lJ1 c_jLui>«JI 4_lLj^- Cjjs I si A * d ii^j. V~\ 1 1 <?JL^J 

^jV ^jjijJ . ljufc j aL 4ibJL>JI l-jI luj>JI cj! m^Lq jji ^ *::^3 

4 ;< CJ C-Jj) i.iUJi 

JlXo , Ltlt" Jui! jjfc Lo Sl^JLi^o fiUlS^olj l^L>JI jSf LiajI Jj t 4jj JlijJl 

mi 1 1 J j-<oJaJ I <flLLtf>J JLlC cJlS ^Hj ^jj i_3 j-«_uL>JI (jjl 4 unilL jjLs V ^jl dJJ j 

((4_ulj ^^ILo)) Jl jjjo 4 t tsyy ^ jj^I ^1 ^llstj V I JlA ^jj jj . 3jL .-Jl 

. F SoJiJI l-jL-u^- j ir L&lj^ 4JaLo^ 3jLj (4-uliJI ^ cJJVI ^ 

(j_oi>. j_ojud^oJI (jr i^. Sjjlsji djuA cji j m )Lqilii jJla tU-w^m j^Jj 

JliJL^j .^cJjJI ji-J^o £yi ^3 3jj J CiLl^-l 3 J.n t U oVjl toll 4 f-o^j 

j-Aj 1 « I jJL I l^jjlSLja)) ^ 0 1 in (JLfc-^a o^jLi cjljijt i mil (jr a ^^lit 
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tiki 

cjL_LuL*!iJl 4jL$j j. — 4 ^Llj . 5 4"< o 4 ^I^a ^LijI Ji»l-J £jl *j 

JjljJiLLaJI J£ ^flin" tjlSLaVL ^ y^l ^ jJI JL^Jl ^1 ( ijn.l jjJI OJ uuo 

iiU j (jj Mi.r^Il .SjjLLail ^a£.ljdl jJa uJI *lj^l {j-* (^1 

c-jj — i_uL>JLi JjuISLILj l^njn uaj (Jj->- 4_jjL>u Sj^LLa JjI OjL£ 777 j- — o^j 

2LijjLjuo 4tU^ J£ ^jLJiu jIj-UI jLitjl t^jj^al <nUj Jj nj* > wju^ll ^ 

e_>jL>o JUlj JLasJLl I JL4 ^yja LuJ :^>*-^ 3jL- jjlj I JLA J aJjj 

^lUi^ill I jufcj iS^jlio frLu 4jl^r J^a ^5_UI IjlA Jl« (^i^ 4JVjlU l^lU>r>a 

computer l^Lw ^j^J> ^ jo i^lll jt ...l^tl ^^uJI j a 

3jl»jl>JI 4_ijj t^L>JI Lujjl3 jjt j_3ljJI ^ Ltib! j j ^lajj . modeling 

(Ji<_l lu^u . ol ij^UI Ji-lj ^jl^IjJI ^JLlII ^j— a ^ jLcj ^Liij Li! ^ ^ ■ uj 

f J-LX) I - - - ^ ; ' ^ ' J [}j ^ '"" ^ ^ (J^ ' ' 3 J C--fcJ-L^ I JL>J I ^ ^ J (j! 

J!La ^ya 1 3 LC Ll^aj 4ji j_ulj CjVLjc-a JLuallj) J ri t"i 1 1 4_>.j J £j s»* 
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>ii fejf plte ^ *~U* *!• j*all 

JjLkJI ^jl oVLaJLI *JLA 4 jilf 1 ^ JL>oj mVl hi dJ jJ *£JU 

(j J <r«j*w ♦ ( . <j 1 "l^>^i 4-t-i-uj <^-j-i_o jjfc ^jLiiJI ^ jua ^yia jjjJU Jl^jJI 

^yQ JujJLlj Jj^it (j\AJU03 ^Im^J frl oUtl (jib t 4 I fl" ~W 4 "IT J*i 1 <U J^JS 0>>^ 

i Mlin"> (jl ^1 l^lj mh ^liLooJI jl (j^Uj La 3-4 j 4^c£>oL*j ^^fl JjjuaLojJl 
J trt e i\ {jJ^lo L>^ "*i tjl tj^XJ <_pJt 4jjL_tio«Jl 4 jl <i t II : jj^a ^jjjLs 

(^jJI £j_Lll 4_Ll-u 15 JULJ (j^Su L-Sj-«_u ^JL*JI 4.C.J, Mill <jpLd C-JJ mU 

<Jji^J ^Ij m.II 4jjJ^ . ^JjlII ^ cjljUJLw ^VLtu; <jVI udliAj .^aMI 
IjLa (Jjj . mjIj^kJI j-^I^j ^1 J^sISLILj La^jI Cjj Jjju . .V n t"ill 

j;H 4_^j! jluVI ^jljJLI u_i>Uo L^Ij U^j 4jjuiSl!l ^UJI £j 2aT 



L >-oL>JI J-qjJI £^0J ^lr i m»j 1 ,iLj {jJJ^ < nt a ^1 t Lj ljlri"i t pLgLJl ^ihIi'm 

l-5jJ^JI ^^k: JL>oj . <U3 U mji') II ^JLtJI 4 tj ito L_9l iIj^I tjy&lc 

^jLcj 3jLc) ^jLoj jjLill dJLA jj uidOJ IjJjLx ^jJI frl ^ It II j^>-Vl 

4-^J^lIlj 4j^tiIL) — i-uaII (2>j juti ^1 j\ — tiioj . ^JUJI JI4J (4 — j-i^Ljj 

UJ ' ^ ^ J ^ i ljJL^L^JI pjl*"*itl 4jjI!jJI d). , ,,\\ LiLi_>. I jl m'v^I JjLJtju^ 
. jl m^^I I JlA (jr Li 4»ijjjJLI ^jIHIIL ^uajJlLa 4jU t II ^jLo- 4_i^_i 

4 t r>4j ^j-o b 4_j 4JL I ^ o 1 1 II ^JLojJI ^gj—i c-xj l-uJ I I JL^Jj 

4_jjJ,b-l]l ljUc i^-jjllll ^Jua ^^Li 4_J_>Ll1JI jl 4jJ Ju>JI ^juJLaJl 

L-l : 4 o(j o ^jjj^jj ujjLtajl u-iLtJuol i a m; ^jIJjjj ^jj^a JlSj 
4_uj-l-uL>J I ^jL^Jjl 1 — a \ hm^I Jj^oj^ - Lg-uaj Lalj tj^jtll (J^-l-i Cj I j < iu 1 1 
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l-uL>J1 ^jj^-J (j I ^jl^Ij , L>rf aJL>JI (jr OJULuau^\ iUUV U Ijl^J bjL>J 

.pl^jl J_Ju idaU-^M! 4±>UJI otji til 2u£L»Jl SLJaj^l crj— j^L? 

l^ftrtl'tj <x*£ 1 1 d JL4J j^^jjj-sbIJI (j-uLxSJI j — jLo Jl^Lj <j| yJb tlj JL=tj Lo <jl — A 
1 Jlojlj JL— ul 4 djj La 1 1 0 jl^j ^jj ^ylll 4-j l^3^>J! ^JjjI (j I <LqLjlj JL>oj 

l^J I JUb (3>^ <-uf ] • 0 3 L^J « >■ Ij-AJ j iSii J 1 ! 0 < iij V LaJ 

4-j-il SjiLc tj^SLj SLLlaJI CjLI uuj>JI ^jj Jj-UI ^Ixj I jlSLaj . Ijl>. Mj^Is 

^ Liajl i^>" ^1 Aj^L-jVI 4iSi iMI ^1 Ijla Lb J-uaj^ .liJUa CjLjL^)/I 

u^jju V L£ I jl jjHb (Jl) fj\ LU < nj< jujl>J! J bail Ijla 

^ i ^ . ~— ^» . ..1 ^"iLj t /i X < d ^ « ^ -w. 
4-j j < id 1 1 (j_i3 ^jl tL_il i ii >J1 4 jl or ilnt" (mi ii 1J t4 mill ^i^- J^«-iJ 

J J ' ^ **''*' (j I lil!) 3 j j 1 1 ri 11 1 CIjU^jJJI 4J i ii\ i it ajjjua L7 ^> 3j-jLLsJI 
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j^'.Mi J$<9 iSjjLUJI ^LLx hJ Ijrtiij j^Vl J£ CJ\ 

Jjjtjj^ 54 jrtjrj*wj 3j jUo ^LL>- ^ 1^, cL)JL5cj LL Li>. 4 liLo_« <Lul m^H 

-Oili. tfjJI fJUIl jf eij^i 61 ^ ^ -uAl ^ L^! ur— I— Vl J1J I 

o'jjt^ S^oia jhji) jJI 4 1 nii) ^JLlII (J!La Ijlaf jjfc i-dj^_uL>* ^i^j Ji^i j 

4.K in 4 j! ^Jtj^jJI cr k. 4^jIi^iU 4-l£ li^a l<gj«.,.'i 5K m.U 

(jJj-kJl j-*-*^ 1 * '"^ '*>^ JIUj L^i£LI L4J 4 0 jjrt"> j^a J — 12 jlj 

♦ pl*J! 4^ j Lai <±JQJ1 
j_Luo J Wni Li£ I jl fl ill 4jjc_a-<3 j^a « " < 1T1 1 ] 3jK_ii£' J 1 mi Lj JlJj 

forest 4jUJ 4^jJ^jJ 4 gjh;a ji SjjLLd Jlo) 4^2 1j 4^j)U;l ^jj o\ 

J^tj^^iil^l m.^u |j) jruLji ^tv. „.i Lupa (ecosystem 
i I U j 1 gj Ijla jjujj • jJI ^JLc <ya Su^hUI cfJ jj m cr Al <>kj c-jj i-uL>JI 

^yJJ 0 JUljuJI j^a 4lSt% 4 4_>-jJ (JT i*l (^1 : (jr ij LioS j^nit j *V 
4-jLiil *Uj>.jJ&£jI Cj i *j IS i t ^jj^cj |d>iia I jj . ol J j-uJI j^o J-±&3 J 

JJLCj 1 1 4 5 to i A jjfcjjj l_3 j-uu lj jJ^ jl y niVl JaLoj i Jjuo <2j>J£ 

^jjvVl 1 * Lu oLLa^v^Lo SjuJj oI^jlUJI oJLA (jl i>j jl SjLc « 

<kj Cu I JlA jl lUj .lILI JL^ Ll^ 

J-^^JJ! jl J^l> jl JjS CjI^uIJI ^Uai) 4^ojMJl CjLti^MLI j^a 4 

jlj^LjJI Ijjj^ jjL^jj ^£L>JI j^o Lc ^jij luj L^jV 4 a 4J1 aiut 

^j^uJjjQJl ^ ' ^yiaiajJI ^ J *' A 1 4j^ ^1 T I . j 1 *n 1 1 j 1 n *r / U 

^jj jJsl jIj jl ^jJj jil lL7 L U-Ja — iSLlwi ^1 ^LULI ^jU-U * j^jJI 

.oJL$£ ^LSL^I jl JuuaJ 4jnj*C 1 ^oJl JfiVl jryJoljII 

fjLiJI /y» 12 ^ icjjw ^ ^itU i^lja : board feet i^^lJI ^Ijl^Vi (*) 
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4 K mi a jJh ^jLjJJI {jA jjT6 ^ 4»ul >n>1l CjljUtll Jlaju jp9 tlUj^ 

^ j-ij Lul uijju LU t iLiUj Jlla Si Jlj ^ {yi 4^rj-»» 

I JLA i nil <L-ij1j ml jj^l wt£ ill f jJtJ <-aJ La lir dlta ^1 Lpjj 

tiUj JLLo .^ulUI 4_LiAj 4J>L^1 ^511111 C^K Ijj La ^jOJ o^L-^jdl 
Jjfc (JLHJ * 1^3 M t > J — uolj-illj J-jj-M 3^>- (j' — 

tjj! j^J^ ^ ^! • 1 — fc> LjLJj ^1 j\ j^^Ilj j_ ii3 

Lil LijjJ ^JlII 4jj — tlSJl <j^J jJ cP>" <ii Jj-^j ^— ^ 

exploring J^I^LII lluIj 4 ^Li^l SLUjJI *ju* *U±«JI u q , ,nj 

. parameter space 

<_jj l^L>JI ^j-a jjJij uuJ La LJLc. <Ul Ly -A ^JJI I JlA £-4 1 m K CLaj 

^jnll »-flVT Jj ^jll>a dJLlA LJUlj ^jLqJJI Jji ni'il >LaJo L^j 

41 j c-fli t^iSu i riVI 4 jia*S I I juk ^ it a .^jjLpj \ qj ^^jJI 4IjIjJI 

JJjlII ^Lqj^Li 4jjLaXL) Ij >. SjjOJfc^a LJLc. I jLqX. LfcjL>ul 

^iiLoj ^_»J ^1 4 t mi )IL> ljL>. (^jLc j^aV 4JLfl ^j^aj ,oLbLillJ J^l>JLl 
J-jJaJJ c_jj-l-uL>JI J^jC ^j-A \j $ I - I * Jo^LjLuf (^jJI ^Ui,l 

^SL>. ftljl 4_ijlj Lu-uisji jl>u Io^Laj .(jVI ^ |»Lc. 100 j;jua Lr Li ^LJLL» 

dxjlj 4-4_i^ li^JL-uV jjl LLilc ^^jJI CLiloLaJkJI JJLc ^ : J !UIj 

L^jI ju a j} * <~ ^jj* Jj i^LiUlj I il^^ tjU 4-5j (jyi^- 03^-* u' J-^ J I j ^ 1 1 

4JLUI 3jjjJ! 0 * J^L^> u' ^ ' ^'j'^ lt* o— I 

^ii JjLa jJt_» (jyl^- *— SjJtJj jjJ ( JLaj L^La-a 1 (jy^l) ^j-i-ul^-JI (^iji ilil! 
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L^k- ^jLaJ! 4jJu1ZJI £jl Jya c_jMLaJI I j] 4_Jl t Ja-aAJI I J A 

I j) i ^ a j ^jJ ^jlJa tl j j i ii » Jaj i u jjljlLc. ^JLi cr^ ^-* J * f^-^d <^jJ 

JjSLlj .< a ijinl^>JI fj^. ^jLiJI JJ luJ>J1 JLJJL>JI ^JLaJl ^ IjL^. IjLtJU 

Jui! 51*; inVl ^ V ^t-u 4 In j ,„.ll oLLwVI ejjjl ,„l 
jij^f 4J' u±a 4_oLj CjjLc l_jL£J! I jub l-ojJIj J J uaj ^jjtj j 

jj^ij 4 j i ill j i nH j h ill ijr* Uj JL>0 1 jlj .^LaJl ^LCu^Vl ,^1^ i n"(t 

Laic jJi! jJI Ljr A 3 f n i rTi aj « 4_LoL£^ 4jujj» ^j-d <_iJLjj 4j <hnll j JlA <jl 
JLC^JI - w mlj-i uJI J ^ i,^> V i nil ^Jj mJLI ^ lg. 4jj3fcJI j CjljLp-^ IjL^Jua 

l^jj iii Li-A JL>i_) » <M yjuJflJ J^CJ Jjtj JuLc (jj 4_jjlj (jJjj^aJI JL^j>J 1 JJlij 
(^Ajlij 4_iflLill ^jjj Lh-w VLix fij ft t » jj? 4J i^jjuD^i! llnj i n i 

(*■) 

4-La ^ tjjU jlj^^Vl {ja f£ : ^Jb u rtjrt^ll J1J — t*J!j . j — 

^ 4 .^^ _uj Sjljj^i, Sj-is yJj SjLij : Little Ice Age ^ m^MI ^jui^JI ^ mill (*) 

. 1 939 ^Ltll 1 _ > jijjLo . ^1 Ij^ijljJa 4^a.l V" i J i n <^-> a yfc jjj njii'*. ^_uL> ^h-^u1 ^Jj j-jJlo V 
^jJ^w.JI Lfej.i^TtJ^ . 4 — jjtjjLJI SjJLdJI j-j 'j' jjjS ^»i_>.jji.l j 7-1 111 »1 air ^I^jJLoj i»Ji 1" V" j 
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jj » n^l ^Lii Jo .^jVL <Uj^U <_£j^>Jl c-a>UJ! ^ ^j^jjiJi jlj <S\ 

» lj-<w^t i C < 4-a JlS/I rt" o (4JLl£jJI jLL ^ <i i iij La J-a-C ^jj—J^SUI 

»1 Utll Lc^i 4 i , nj La (JJL^ (^JJ ^jjj La ic_i£^a£L!! ^Ja ^>a 4rtlU)ll 

Sjlj^ jjq^j ^ji * (J3 jb L*£ ^L-ojVl oLu JL>- ^^Ja »i <j^a ^ jJl 

£LUIj Sjlj^JI ^ djj^ — lm u ll\ oljj*"!! La -.(jjj Jlj ,nllj .^jVl 

< rtjirn ujjLo J^q-C U"< i ii \ V till jJj t Jl^Ij <J^J? dJLjfc 

La JjJJ j^>Jl u_k>Lc jj^J^LlI Jlj ^Lj jLc. {y* 4rtl'^a jo's 

jLLiiSLj ^jJI 4_li3*}LMj j j m 1 1 j-iji m i ii ^jl I JLA ^iia . JliJLsej L_6j_t-u 
.L-^a^LII jljJ^i JjLJIiJ jl j^>JI IjJlcI miJ ^jj JjVl J 

JIJ^JI <jx. 4jL^!vU <jaLvVi uA J&jv ^ jJI oJLvj jjk ^yjj) nfUJl II 
*Lu i <jlr <jl ^ < tj <>jjJLi I JLAj .t-A^aiJI (jifi. j in i t 1 Jal mii £jLu ^jx. 
^ . 4 . < o JJ . j-Lill j^jlUI 4_jL1 ^^y-JL J£ ^JX. J <w i hJ ^j^uLx £ jj-cj 

Global circulation (oJ . j - o) 'JJ^— 11 ^UJUI ^ jla 

£jLo-Ln djuk tJi^-oV >LJi Li^j La <j\ .models GCMs 

. oj-u£ CLj bj) * i (^-Jx. 4aj$aS[JI 5jj JlLI ^jl <i > ^LxjI 4 jl <tf U> a 

u^MiJ! ^ ^jj Jj^JI JLj i-u^l ^ 4-Li9 j^C. 4jg< MLa cdl 

^JLA VjJ 4j! j^aVI jJsl . <Uj >m iII 4Jo JuVl >lalJ1 0 nt) (j^J^Jl 

(>Lt ujJ\ CjljLjLa ^JL4S ^yic CjLia-pJU CjJLa-3tlJ 4_uli^LJI 2L_jo3jJI 

Co^J 4j>-jJ 18 ^j^La-t-u c-^^JI Sjlj^. 4^j^ < i n^x^a <jl La^ 1 4 j ir>UH 

CjLwjJ > t jjC Ju^j V 4^ mi Ml 4Jo jij^l < i i <_oJ £^jlU jij^^VI 

La l_>1 ■ ^lr IjjL^ ^jj^aJJI {jj I < t « j till jJ t 4 Lla 4_^Lq 

La-J I J £ Jl^j . 4^gjfcju3 4 _ j t. j i Lr> 3 j^A 1 to. I Jj-Ls oj^xaj — ^ A — j ^ 
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^ i LJ_A 1 g a, Lstli i_ul <-u 0 "ill 4_j_i_jj^jj! CIj lj j \ n~\ I ^1 

. (4 j~jfl*ij*fraJI CjL>-jjJLj 

idjjLftlLajjjLjjus (jjj cUj^Uj ^^Jl u_9^L*JI 1 nrt"i IJlij. 4j 4iaLlil 4^11 
£->»jl L_£>^t-u 4 In n ) * jufc^) miL>JI o^k Ly lc * V o"i t j ^jj^l 1 in II ^jcj>» da> 

4_5^jlII ^rul^ jiU'ij i^Jt^jlil jj ^lr i m*i ^Jti 1 o j ^ L^jJI 

Cjlj_ii3 Jjjo t j-A 4 — n l"i V a j-usLkl <_-< — <-u_^jj 1( 3jJlLud <J£ — l-uJI (jr Ll 
. 3jJi^t_4 CjIjLc. 4£^vj i<:Ul J^=tJ J I ( rt'X'j 4^LLaJI Sjlj^Jl 

^1 jjj^-f B^U^w ^jj flilL) IjLiJ ^ — !»• I JLA £y* °*-**3 

j\ CiC^\ ^ ^>imlj i4jUill lJlS^IK jj 0 lr 4_ljLj >Ui m'tj t^LoVI 

^ S^Lcj . 4_lLj ^ jJI ^1 3jjLLi-^ (j — c 42LUI j I JjI j loJI (Jl"^<) 4^^ 
pi lmX\ , 1 <r <irt!r>lt J-xJu ^LlTL-uV ^ \ V" 1 11 1, 1 ^j-Jl (j-* t-jj^-uL>JI ^aLjjj 

j Mif JL^Ij t 4_L3L-bVl I jml>s jJLj£U I CjIj ui£ jL-uaJI (jj^'i 1 n Ml* 

j_dL>j-iJI ciljJtJJ^ t^j^JI t d^LJL! 1 4-4^ ^1 jtia *-uJI jj^ja 4 1 •> X a IS^JLLuo 

4jl 0 t H dJLA g JJJJ •jjj^i'j uJt^^J (J^ ^jA-J 4-0x9 J 20 ^L-al ( _ ? IJ 

Jiixjj . c_)j-i_uL>J I L^j>JLjlj (J7 £LI ^jj jl 1 mil cjIj Mif ^ini I < » 

ijjJlia ; XI 4»uj i_uL>JI *<~j • 41a i-uj ^JJI JL>JI ^IfljVl aJJt 

4_ijl 1 n^iJl 4 jl o t H 1 - -y \ ijlr Lal^J (jj^ j , n4 ^jVl ^j^a 4 1 1 <i a ^Lc 4jLo 5 jJL 
i4^Lusl jJLoj-Lj^ 4jLo ^j-fl ^j^V ^< uTtl (jj.ll i mil 1 [jj^lo 

3jj jJ I ^ jl ^.3 I j ^j^l"» ^jJj ^ Hll CjIjq^TI vJljLLa I o3j^>. J >. j 

f-^jub .X t j J jL>JI (jl <-aj-*J til lj JliLa . Jjji illll *J_i Jxfl 4 j-i^j^JI 

3jIjj>. 4jvj J l~> • I I jjj . ^ i * «1 II LoJLu <4_l1c .U^l ...tl (j_u^ lUI 

jro t-j^jG ^pJI juL>JI ^j^<j jJ-Sj I nlr op 9 o«L>JI Ji-b ^JLtJ! 

LIb j jJI jii^ cuil ^jLU^ til Jjuuj 'l^j^-Ij cJi^^j 5^ia 

c_iL* uuJl frlUrj 4jjl_xi]l Sj^ja^JI Sjlj-C J!La ^ djL^ jL^ lIU .clUjJ 
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. j-ulll ^3 4-u£$£-II SjjjlII ^jUj I JLp jl Jji l$JL>o1 uryuj lO i-l 

lZjJl>. I jlj i * \£\ ijr ^ LIoj>J I 4 j mi V j JltsJ! 1 ]Ac jl t Jj-i-L/ 1 oj'q 1 it 
JJL*j jl Juljj .l_>^-i-uL>JI Jai — lLj jjLj ^yja udJj j-pG c_9j^l» jl 1 nlr jlfl 
4 nj^ ni'^l 4<t^a jl 1 t i^>lj ,jjSLj jl > . i J i<Li — jij J£J ^ajMJI Oj9jJI 

.^JjLdJ J^l Ly l£- iiikJba 4 J- j LUll (jjj 4-j <_uJJLj J^I^oJI OjIj 

CjIJjJj Jjirt^ll JU£. rtifl SjljwIj <i£ — il^a ojjbj 

j? 1 <^ o j V <u]aLu3^/l oljJUjJLSJI cjL1>3 5 jl^. 4^1 mi jl <jj^>-l 4 K mi a) 
jl£ jlj Ij^j£ Ijjj 4->L* — l^II jl Lijaj :l£>^' ^ ^ ^Ll* Jlj^Vj 

3j!jj>JL> dsLll>.Vl l-l^: l^JI ^j^t » Jj-CJ .^Lil JLjJL>U ^ I J OJLA 

u_djjuj ii o Mill r ^^31 l )j-cj Cgdfc^fc in i o h j mil 

CjIIa SjLC m^JLA ^ [c Oj \ & Cll J 4^ J tJulSuJ L_ 4 Ij-iLj UA «_uJI jl i i>ljl 

j^a ^j?oJI Ijl^j Jjj n! .^t LLo I 1 V"j ml jt I JLA ^ita . Cj I j \ 1 

%J$\ J LlAc «LuDj-flj JU3 I j-Aj . 4^Ju ujU uA\ jLjT ul> I nlf t n mil 

^fliii , Unll I J 6 lJu j£Jj .iiAljJI «.n m.IjjkJI j^s u <ikill 4 jjlfVl 

^3 « V I ^y^Ut^a)) ^y^j — uJLl (j^lxjJ! ^Lill — »-uL>J! ^J^i iIj ^ Ju 

J^qjlI < miin^ 4_o^Ul oj-A Caj-u J— .2002 ^LlII ^ LoLa^jj 

^3t^ ^^rtVT L<l-> I JJK 4jLJ^tii J J*i t">J • L pDjVl C_^^SLI ^Lillj ..^UU 

m^JUo ^^Jl ^psl iiV i^U w fl>> jlSLoj iCj\jDjaj)u£ 10 ^ JLfl j j aLLuoJ 1 
(Jj ioLaj ^^Li Jo"! m~i 4^jj i null CjLjI^jJI dJUb jl 4^ulS_>JIjJ . JL>.lj jJLa^lj^ 

4_x!alj^j 4-j til 4_Li^UI CjL^jjfc* jl j_jL> 4j^|j^o jl 4^vjJ (jjl Ijlx 5j 

ijufc jLfl JL>- I (ji^-J *(j urtlnll 1 i U i r> I j^a JJ-*-^ ^yjt o m i h ^-L^ 
t° J3^° jjjLs Scjjj I jl or (J 5 ^ <— ' » ' ~*- i-uJI uua j^a t_4jL>J1 

. 1 QtCj-uj 3 jLjjJ t . ( j i nl^jjl ^iii>| 
LjIl^ ( mil Jjja ^ h^jI jj jLu-aJ! ^«Jb_>. jniiVii jl Jj-J5t>UJ 

JUu L-fljJU V Lu I j_4^/l ^lj ♦ <jjt is>^ 4j M>L-Lil jjl^l L^>^"' 4_1£ ji^a 4j>-1jj 

Lo-i j j m 1 1 V\"t i ii t LT ^»- c a £j (it mil (J£ tliJ 4 J<ij^ jX. ^n^j La 
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t J will ^LilL j.'*"*^ 1 ^1 ij-I^JJ .CjL>-jJ 5jl£, 

("t a, V rn * 4 a ^I^jI ( j^a ^£j->- I dJ^SL-uj <jJ Jo] I t.< j t-^jj 

j^LLo jjl lLj 4x. j 5.3 Jt" a iljLfejjji m i n ) c\ t^yz * flloifc * CjLcLuv 

^jic SjLjj U3— i>^' <jr^ l£ — c_i£.Liaj £j-u <j1 £__£jltl 

oLi^Liil ^ ljUx>3 ^yi ..i I, I Lillli j Lie I j 4-cLLl^J! j <^r Jj£ 43Ljyi — l^o 

^3tij 4£.LLuaJl J_l2 1 a cIjLj^ uua J^a 4-ufcljJI ^LjLi^ lJLI) 4_jjL>J! 

i^Lil oijjin 4 mi U 4_J_9Jl1I 2u*a£^Jl tf-lj^Jl ii>J jl^-jjj .(<±J!JI 
Ld^ljj Jj-ajJ — ijLsJ ^1 JjJ-i tL-Jj — sVl t4 <i>i>> 4_Jjj 4 <->«l 

^ 4Jj3eJJI JJLA l^jLllj .£j uaoJU I Ju4> ^ ^^U!! ^IjJI (jl tiij ^3 

L5 <jru La J-i^aU Jbjj ■ *J *JlA 5jIjl>JI 4_^jj 2007 ^1 jjt 

. 4j^La CjL>.jJ 3 ^1 J-i-saj CjI^jJlSIII JjJail ^a t4j^Sjs 4 >jJ 4.5j 

JlLo 4j^1>s <LjwjJ 1.5 (jja ^Lil^ L^Jjlj->- OJLdJjl ^pajVI <jl ^Jl j j ^■"j 
tj Mir j-LijllJI Oj-iii ( t r a ijr 3 jjinnll ^ JuL>JI j intll u 0 . <n La 4jL^j 

I'.i^a 4J u l^VT 10 j_Le j^>.Vl ^JuL>Jl j i^tU <j^a ^j^jjl 1 ft'ni I JlA 

. 4j^La CjLwjJ 5 ^La-^-l ^JJ 4j£ 3jIj^>JI 4^vjJ < " i>j IjJ 
CjIjIj^ (jji — i_u£j j! ^ jjSLaoj 4_lSLaIl ^JI^aJ' J^a^l ^ Jj— ^tilj 

A J_lL>o ^uLu I ^yic 4^_l3 JiJI 3jl^>. dJLv 1 ^J^" [jl uiJ 1 Ij| ' u \*±4 u 

tj\ }lr>l ^j^a 4j3Lua]» JlLa Cj!jLj£. (J^-Sj (Jj 1 ^j^a ^ ^jl JjaGj . J-_jLlJIj 

^ I a£* jj2 i^.j. ..j jl 4jLi tij^' i-aMJtJI (jjl ^^SJl ju l^i ^Ij 

l£ jl '^"ftl JoLiu jl 4_i^Ljal 4-j ujLuiI (^S^j-a ijr jS 1 liS" ^ ^ — 

^-st3^ ^ : dU!i JLla . ijjLiJLl tfjiA JLse^a 3j ±& Ljcjo- JL>oj .((j-jLl^d 

(j-A ^oj (jljLo^ Lfcj mifcJ i^-U 4 ^ j fill 
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4jJLc 4->*jJ OJL3tlj (jl g^LlmJ V LliV jl J^>JI I j-A ^ J^xjdl 

(j^J • 4 ij» ) JoLijj i i i m i ^Lill ^£ 4jl3^j_U jjlliJI La <J>AJJ U^-^' ij- 4 

4 n n j V Lojjj J 1«IJI JljJ <j V 1 1 ^IjLaj .^LaLiJl CjIjI j >JL 

JUL ^jSLcj 4_tj££J1 II ^-j>LcJ» ter k- <£jLa1I j b 4^1! 4__jjL*JU 

1 rtj^J 1 n rr>j 1 ijlul Jjk : llll mi La I jj Lul . 4 < n j"l <v j_jLjJ ^ In tl ^j I 

jjlaJL o — wijJj ioVLuj ^jis 3jll>. gj^j (3^^ L^j L_> 4_iL>.^/l jLa j_-^ljJI 
dJJj ^jr. jt*" L^jLs ^jjj lL*JI <jjJaJI ^jla L^i^i ^LUI 4Jbtj « J^Hll » l^jjo 

<j£. 4Jj^a>3 CjU^jJj JLoj L^jl£LaL> ^jl ^jja L7 lc> 1 . IJuJLl <~ij~fc- ^j^o 

♦ 4<ih.Vt,l CjVjLxLI Ojl^i ^ J Jul JjJuu (Jjj-Ls 

^jU"i iuu V LLjI Lt&j^Ij j juj . *L^jj L^ji < J-aLtlU I flj l| 4jvLv 

^n-r'n (jl *4j LuoUw 4_j-i^SJI 3jj JtAJ Lw J^oj ££>-^ J£ Lr^-H O ' J-^^ J 0 ' 
^j^Su jj? ^ (J-ujJ uiil JL^ . cl gltJI t^j J Lb ^^oJl ol jj Till ^jjo 4 i oaIj 

lL>L>jLLLI Jj r^Laj ^ ^ - 4ji^>jj 4 uljj &Lu - I tlUa a! 

V (cJJJJLl ^4i>oj) uUJjlJI 4 j ilr 1 (jj o ill 1 ^ <;j Ml jJIj^bj Lr lH 4 illicJLI 

<jjfcLo (ji-ittj j^Loj q\ \ \t\c lIU jJ . 1 JLA — 4 — ^j^Ajju 

jjjjjl^ l^JJ^J (jl (j - ^ l-u^j-LI 1 m ilnl^a JLjjJ ^^^jJI i I JjJl>o i L-jLuaill 

^j^llo I jl I ^ji j^s j^bJI ^yjb L»i j U^VI 4jojU"ill 4 o ^ U ^ TCtc i j 

L-cuS^-is LajJLj-iU (jl ^ t j n ^jJI 4lji u^/i ^J-*' L^' O^J-^i t-ue£*X\ 

jJLI £>±Jt JjUj LL^Lc_j Ur £^l\ jlj^VI 4JLw ^yS 4jI LiUli Jlla >4ijt ; 



246 



Jjfc :4^j£a5JI Sjjj II ^j>4J ^ o^L>.jdl *j a ^jnTi jJLc ilijLstj 1 ax. 

mil Jux. 0-)L£ I a ciJj^ ill ^1 4_uuL-ujv (jj)^*** i ii cL^jL^JJ I ^jLuJI 

Cjj j j m 1 4 o n \ *> jJl ^ 4 j o£ Lu-iLsL) I Juj 4jj — d j-A J^X 
Jjfc :4^jl i^l,l 4 K mi a j^HJI uJM , 1 tr 4-»J . 4_l^£J! 3jjjJI 

(jlfju ^jJI ^JUJl .>>"> ^JLlII ^ c c-jj , mLsbD LaLU2J ^1 u_flLuDjVl 

JjL>. j-Aj tgl glxll <j-u 4jL*!uJ ^ <1 1 II JjL>Jl jj, Vj i m JIJ-i-u tjLAj SLi±3 4-jja 

^SLoj La 4^x!j^» ^1 j U < n i uu l^x>-1j . 4juIjj <j! ^^UJI ^ialj^ail ( j — SLcj 

^ ^jVl rlla (jL pM.-'H :4_JoLa l-xajuoVI SIC AM 4jI Jj2ll 

S^j ilJI JdI illil ljlt'4 £^/J ^jJI JjfcljJI jljl^VI j Uj3 4 ^ljI J 

(j-ul niVl Joj>. jjo JjoLaUl 9. JLjJI (^SLxu 4J^ IjLA ^j-oj ^jl J «_) I ijj 

s^o5Ji jlp^vi oL-iu (J»i: vi j!) j*^ in M ,r lit. : u s.a^n 

. >i i i ii a JU-ljj ^JlII JjLatU jJI ^i*JI Jloaj ^jJ. jLo£.I 

J^U'll .U,..j-tl ^Lljll l^JI £ll5tj ^1 4j i^LwVl t_fljL*JU La s>> 

4_jJI ^Lbu Lc (Jj! ^jl tlo ScjI ajJoJI 3 J J t"i a [j\ ir\n\\ oJJb j-a 4 ixuiij 

CjIjj /"II ^LjjI <kiaj6 ^sL>Jl <jr j-uL_uVI pJ-sJI ^j-C (jr u^j La 43jjus jJfc 

(_y£J ^JjlII j_aLL4 ^ n<j La 1 i o j I cdjju ^jl <jr ijJjj . LAjjLua-aj 4-iillitil 
4ij ml (jX: 4-j_La-flj CjLjLwI ^uJlSj 1jj>>L£. p 1 1 Tl ^jL^ j I -w. 4_j ! p ^nj 

jj2 J^l tl>Ja^i ^J! tjlj^Jl ^L^l ^1 LjJ — Jl^j 
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^jJI ^MSaJI cil jJI pljl 4 im^VL 4j*UH oIj.mII 

»1 o Ir CjI J. i n JiLa ^j_>a 4 j L ai j ml J^j^>- ' CjIJjJj 4^>JL« a i if 4_j jj— L (jt 

LoU3 jjjjila ^LJI jl j>oVl j-il j !>l . 4jjj>J! jLoj^I *Uk.j jl i^'V^I 

LlU3 ljj)Wrtj !jjl£ ^[5 . 4_*Lc CjIjIj 3 jlitjl JU£. i 'I 1 nil j-XJ JjaUlJI L:r ki 

— jJl Jjljcj Lu c-y V I j^j .4^oir j-uL d>^be-« ^ ljulj UjIj 

(jfj t4 inni t_jjJ l-uVL) SjloaII 4 j 1 1 1 1 LLuxill JjLjj Ij^vLc mJj! aJI 

«< f 1 1 nil <j^a ^Jjna a 
I jLa ^jS.! 3jLju j| — jJI 3j1 jLuaJI I4J ,^111 4 j <>>n!l La £Jj 

4J1I La ^u*-M' f 4JL>- 4^J j^a ^ jJlL* jljJa jUtjl ^1 i^UJI 

4-JjVl ^jLJ.1 4"ui , u fj jJI j^UyVl jUaVl t_J>UaJ1 ^ jJj.fi! jIj <j! J>>*-AJ 

.^^j^-ul^Jt 7- JjxJj I 4 ijiU 1 j > 1 u > ^1 igjlr Qjfit 1 " 4j oit II 

4 j n 11 ill 4_jjl>-jJII 4-SjJI ^^JjC ^SL>Jl U > (j I 1 1 j i r u t < 1 1 X j I J.^ 1 11 II ^j^a 4_j |j 

I < ijt Jj^o V I < . 1 y> i jlj^ jLitjl 4jj 1 1 r> /ya JLjjj JIB ^A-ojJI ^JL£, j>a 
aJLA (U Mi^aoll jlolj^JJ Cjj^I^j I jl 4jI i^jlj . 4ujj^2j ^»ISL>.1 !iLitjl ^ jj 

^ I jufcj . J>LoD — i-ul ^ (jj^SLojj ^J^ic o j . Ut j ^LJI I^jJj Ji^jull 

. ^LIjJsjuujJI 4_«;t"i La jjfc ^LoJI 
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.\ 3 ji^_Js J\ { yjk 

j4 — til Sjlaj Vvll \l 

JTJJ-^ 4-*-*L>- 3 Ju jl>JI -^Ij^ll 
tjjt mtl <"rl <if eH-*! '"'J ^- J> * U3 i-fL* 



jVI JjQ ^-9^AJ I La JLvl V» 

. Laic, .'i.r jlxj jlj — =sJI 

j^c j VI S^ljJI ^ijl — JlLLJL 

jljj>JI C^La^A O il£ 



»1 /jl 



f LJI jUoVLi 4_U^^ 
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(j^SLlI ^pJ^JLJ JbJLgJI -j-A oLolci jl i L ^DJ^\ O >J 4J JJrtT 

. J*ju!I J-^Lij <jr^*j <jr^ Vjl 

^yic dj jlII! ^jjl! j^Ijjj (j^Jj i^j^lLs'j^ ^-Ajjj ^jjjLJ! L^JJ ^Ll=tj 
cjI — uL-u^U ^ jJI 4 — t*tiij jjjJI ^lLlJ! ^cIxj (jja I4J 1^4]^. <j^ ^JL*JI ^jj-Sj 

^cj (j^aj .^yJ^*- ^j-a 0 1 rn U jIaj u^-Jj k"mj II *LuJ 4 j" ) ^ mVl CjLoLc: Jiilj 

(j I ^rj-r i<~\\\ L^jl£La Jl^oj ^JjtJI <Lu-*jL-uVl i>_3jLtI! jJal ^lu ^j I dryuj 

CjI mLfaul jl uaj LoJjjo L0L4J 1 LoJLflJ ^j^' |C-iALi>a ^j£. frjJLI CjjL^tlb 

(jLi (j^A^Jj jjja jl ^Jucj .Cj — xJI «Lloj ^^-Ioj <j1 J^fl <>j^a *l — j_jJ I 

I jl ^^SJI jl ja^VI ^ ^jl^I f jLu JjL^ <>t- 

V 4JL4UI ^ySj .^jVl <■< 4j91WI ojljJ CjL uuL^I j^3>AJ V I^jIS 

L^J^LHj ^^jJI aLUI q\ jl ♦((^(j, ii/ V» ^yia Ljiij 0' * >l' — 

j n" 1 1 ^jj^tlJl jJjlA <UxA jJI lZJlls\ utjj 0^ ( . 1 T J JJ^ n"<!L> 

j I 1 1 1 4_JjVl u_a j i * « U j^j-uLl^S/I (j In 'f 1 1 cj's nil ^ Ju^ Jjlajj . L^i3 

(j-uL-uVl I JLA c L-LJ 4 jtj il^> ( j£. CjJL>o1 jjl J i^rtll i JLA JUj 

. ^JjlII fijU"n Ll»L*j-aI ^\ W\ J o'i^j (j^->> ^LlJI 

2LUbJ< 2LJjVl Ja jUXl ^1 ^juS^I jlS^Vi JjjJo 

^1 4.L^ltJt 2 jJaUl ^ Lc (jt > t-^\ jJI uVI ^ jijBl La J 

. LgJ j j Cjja^-LftJl 4^ > ,"t, ^ l>" t ill L_JLtJI iJf 3 ^ * « Jj>.! ^JLsJI 
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SJaaj < n i< 5^, ,111 IjlA La.uitlL-ui?^ I Jul 3 4$L jJI ^ iLii ^1 ^ 

^JJ d]2jjl=> j — ilj J) 1 jufc ^ Jpa^ — ujj Qjjj ilLk j $4J*^>. Uj 4laMt Lo 
l-3^ui . (Jj^JoJ 1 J jJo ^lr. 4_*iS^u>a j^lC. JajIjj t Mi^"i i n"l I 4^ i mi I I ^fi i ii-w J_V I J 
CjI ) njUlltJl ^ <\ i in ^ylJI SjiJIj (3>J-il (jr>_i — JIjJLI J_m i u ^^Ic — ( a iVi^" 

4<i mi!I t n^Vta LL*£. r,U<l jJa <j) . jLlil ciLJ 

j t L^o 1^3 jj>»1 I jl 4jjU]I ^jLil (jA IjjLC jL3t^ 

^1 jtVrll ^ ^LJjJI eJji^uV ^LfcJI JSL14JI3 c_JJ1 ^ L^jL^ h-mm, La I^omi 
. l^jjja-^j l^K , » tjjSJI (jjl LSjJ^i Lr W3 ^1 ^-A L^jj .pJUJI 
j^Ju III ^y^jJ — LlII ^njUn 4-t4j^JI 4 — jjLxjiaJI 4-ujl^lJI a\ A Jjl 

4^5 La ^Jj i j. Jol l^j ,nj .^jjill jlS^Vl ^Jx. I lu^G ^LJI pt\*~t\ 

LgjJ .^JjlJI ^j-uaJ 4_l3^3 4jJj UjO jLSjsVl C-dJJjJ .jlSLdVl dj^-i 4jfcJ^jud 

^1 jJsl^Ulj cjIjJlj>JI Jlo ^1 « j *>\ * u r„ Jg 4j r,u\ (jjJI ^UJI jUdVI 

jL£^Vl 4ja-=»Li d 1 \\a I ^j^l SjLaj - jUoVl IjJb 4jjJ j^Ijj ^-ait ii 

,4jJjVl 4jUtll l-3jLlLI 4jjJ Oj^I^ Ijl L^k. Uilo - ^j^LII 

CjLcjxb^II 4j<ij^ tjl > (Jjo-oLliJI ^ Bjaa^ 4jj^->j ^ U«j llufc ^jLa 

(jt^ uKJ- 5 J — — <-1jJL^j I ft j . L$j3 ^jj — i^jj JlJ ^ylll (jujjjJI 
CjLj-u^Ij^JI jla^iil (jLau ujIjLj ^Jj ' ill j^l^j J^jjjj 4jlaL>- 
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< (*UIf nil 

JjL^JI ^LkJI jJILJI Jjjl^ inUr! jj <f JT r.TI jl 

J^iaiVl 3jj i»ll (j^£j <lJ 6^ J-JLLaJi jl "iVj jl J£ Qj* I — Ulloj 

Jjj t_j}UaJI JL^I ^ 5j <jl o^^Li u' lih-^Vj .4 Ar JjI — lJI ^^Jl <y3 4j 

(jU j.Jjlj cd .4jaj>UalL> c(4st_L*juaJU 4jUVI ^ic ULio j «lc <j*j 

Jj3- t^j^lll 4jr j"i ) ! \ Jjuwjj 4-La (j^LjJuj (jjjuttlil (jjjJ^J c_i^liaJI 
i4j3_>L-£lU ^Jflfl* (j£, - 4x.i — « ^Jbo (^yi^. - jAJua l-ujJu ^1 ^jjJI 4 cL2 

4^Lu,Vl jlfiaVl J] l^JiU ^ l-j^UJI Jio oji4 jK l^I J^J 

.Jl o"f"wVI 4jj_LaJ jj^itJl 

^ Lu u oh«n 4J£V! jl JLJai ljufc ^ 4 i n,L.Vl 3 ^1 j 

(j£J .idj^laJI £ j ^J7- nil fjJxZ wo jl (jLi£tj JSLj I jlj) InlUo I $J 

ciiJj ^ V j^l jL£L_a}U J^l f LtVi m,VI I jla y liU 

43 La I frlj 5_L<aL>Jl 4j^jl». j ihr'i u*J jU ^1 1 a JSJ 4 , « uj 4^ajk ill jV 

^ 4-uoUJI /)jK fll fiUa JgCxjli l'v< tall £j-lojILj 4 uaLiJ! 

•lO^i ^ jUdVi 

jjja 4t tujJ jSu ^oj I JL>-I (jl jjjQ (j^i (j-=tJJ « Laic (jJ^ i"nf Juu jl J->JI 
^j£. <jjIjjJI 4j-oJu^JI (jC (jVI 3jjI jJI CjI liLolIL) Lulu jj! Laic jjj uifi 

^ j 5j i - a ^jL3tJ u ^yll! jIjj>J1 cjL^jjfl o-jlS Li (jSDj .4ocjl>JI L^L>JI 

. jli^SU r LJI jlLVL U^' 

j u"tt ,,jSUj4 (fitV? <4 j^S^t 

I jl lIIjI .^LkJI 4-i-ujLqJL (^jj^j-iD Joj i 5 ?) La ^ it ^j) ^ <i U I JUk 

(jJbj j-^-lII (jl till j qjj I I J^-Iit Jj J J (j^. 42LJI p Kjj (jl ^xLaj — <-uJ 
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. CjL^) In i U i ^ i j 4 ♦ m U H ^1 lV< iVl ( n miI^ > LLj 1 ^3 \ it mil j-A 

(j^JLLo SLj^SLII 4^>jL>JI Oj- 5 ^ i ^^fj jlLc 4^^JI jjyl^ j >*"< t" j 

. I JuJL>u u nk«ll SjiLUI * Jufc l_jIj Jl^I ^1 j tUI 4_ijJaj J>Lua J I 

£-j-^>I jJLI ^jJI <j m ij V jj^uUJI <jl 4j?eu>Jl *juA Ji^la <— *J i ii <jl J n"ir Ij 

(^jLaJI ^ mijIj . 4_j iljJJI CjLojInUI 4* mU» 4-uaUJl 4 nj^jJI 

. 4 n *r 1 1 £JUfc 4jl>o j j im*l jlj ■ <>L> 

U*-Ij1 (jrt-ajSj^s jj — « L^j^tkj I jl 4_j — iil j-JL 4 — h j U j m t" 

<jryjjL$j (>u>»jLj ^yJI i^Jjj i4j| JlJI c j_* 4_ojjj 4_L-o ^^JLc 1 1 nii^ 

^jITlT Cj^IoJ I ^Cl3c^j-Cu : Li-Li J JllLfl . I * , nlj Lf3^|jJ>J ^ \"t V 4 

u-flj injljLjtjVl Ju, i iii l_3jL>. j-^J ^jjzlj* Cr^-' S 1 r > Cr^! ^ *' > 

c-ljL>JI Lg^Jjjudj >v <r ^j^-Vl Ls_A>! JUwl \j ±& (j\ \ r Lfa 

4_i_jj|j_jL 4-4 j U r * Lll^J ulj j i m 1 1 ^3 *C7^^' \Sj T 0 ^ 

4_ajL^j V 4^ J 4 rtj^i-a L-uL-ul (J^J (jl — 4 J jJsl jj Ij - uJ 

LulluG — 4 njn -vJI c ^j3 tjJLl ^jU~ t njj ^ a j to ' 1 1 j^LLzul ^ — 
UL9^J ' " L>^ ♦ 4^3 Jlj ^yL rt" i ii 1,1 L^j)l i n mi (3 1 — iIjLajU U oJyJt j^-Lc 

i^JjVl jj^Lltl ciJ t ^ cn^Jl c ^ jjl9 ^1 c 4^^j LiJI La 

^1.4. MI^JI ^JUfc Jj-a J^Q-C j ^jU" umJ ^jl fr^-II ^jl ^ 'f t J Jlj I J 

^j-LjJI - fjLxJLI ('•ij^ ( j^o — ^jl^LaVlj (j^a (*^>J' (jji^- *L^>^^ ^jl jjlj 

L;r ir. ^l^Lo^Lt ^-aJ 4jU«ll 4.4-l-jUII ^ ^upa 4j ilj-iiJI cZjLaj)U;l,L> 

. L^JJ j I Tl I I ^iWjVl 

t~n ^ I u-djjui (jl 2 U , ,.l 4,j jlIj-i!uJI ' ~ * I : 1 1 j^aLLs ^ "< t j V j 

4 Lj_lIjI j-Ju (j^S^j L^Jj tjll t^^j^Lj >Uj^U (^3^>Jl cfl^LiJI {j\ . 1 ^ lC 

3 JlJJ>- Cjl J-J-Ij ^l~l M i riV 4_1JJ__l-uL>JI ^JbLftjJI j*Ll jfcj i ril U" , « 1 I K I 

. c_uJ^-UI ^jJLI ^^iiC (jiirttnll 4JL>. ^j^- J-f^ cr^! 
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>J*JI fill* 

jJ*Lu> |n my ^\ JjLj i^mv j^q LuULU [£j^ V Sjt^JI 

o\ 4_ijlill 5-jl jl*JI (JJjL^j .<_*£j£JI jlj^>.! 4_JL>J! ail A ^ 

{jr uoj£ jl J^J 4^,j)a** a L;r 3 (L_lA Ll^jjuoj^a 4 nit a 4 4 j In ) a ^ I ) 

4^l£J! 4^1LJI ^ ^ ^ JuJ>ii (Mill ( 3^i Li! : JUuS LJJ 



.Jll^.Lijuijj.L^it^ Jjl4il jl .(1879- 1831) Jj^UoJj^ 

L*_Ljj luu a£A gill CjLLx-JLJI <Nj-w 4_o^£U! 2 late mJI ^jjo 4o£.^j t ill I A ^jL> 
seal I 4-xjLjj ^11 CjLlse jJi ,jLj LlajI l_j Jlutjj .<_jjLauJ 4-1j1 o" U j 

Jjt .I." T ^^.L-Vl IjlJLI) 4 i ,„,UI;;« o^L^ jJ^Z (jLU! ^5) 

J 12 (^jJl ^J* (iLStaJl ^jl C-flj^JLIj .(J-uSI 4JI llil ^jJJ VjjLiSJ ij^flJJ JL^^'i 

- c Lijs^U i ^ifi, JUlal! j u^UIl OJJcliI ^1 CjVjl *Ii dJLA u Ij 

L^iLlj ^IjIjLa L^J 4-lZ1 ^ it I 4j^^LJJ 4_j L^L^Vl 4aAL>JI Lbji c-u^ 
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ie*UJ U$i I *JI jlfiiil fe> 

t UjJlS ( _ T ijjX.yi J^allJI JlLq JajJIj J^tiJ Mj^L I — =t-)jlj JJI ufc <jl 

LSjli u \c 4 ^ujll 4liJ^>JI 4jjjJI ^j^aJJl ^1 Vju-oj 

Jlj^V tfj£l\ jlSiVl ^Jjl LJaji 0 JlAj .5>j^II Sj^LJI Ajji^JI alxJt 
^Jbl Lr k. C^tjJl IJL) JLU jl . JjJi'U j 4_aLb>U 4l)La 4JI4UI 4^1 n a 
*h^_i£j 4jjjJJI eL^iJI ^yJJ Vjjuaj JLixlj J-loI^j ^j-uj jjl 4 <i < H^LaJl 

j-i-uLlII a t^LjJI j -rill j^iil^Laj ^jl l_Li ^jj>.j 

^^j^w^ . 3j jJI 4jj jl>JI 3j£LiII (j^lJIj o>>- ^LLajjJI cl j flj^TI ^JLc 

I *(4<m mnl V La) ^Lj^jJI 4 <tKII u 'n <n Jol<V*i^VI Cy l£. tjjlll J 

^ JJJU d)Ljjj"i < C.I| L$L>»I JL> lil *4-j£^j-« 2LL>.lj ljI j CjljjJI I I l3^C 

(jl (^Jj mi til jj^aJl < flyuaULa J j 1 ^ ) Lid Ju^lj . 4_LlSj lZjLj^j <Jj^» CjIjI Jus 

. Sljjjl Jivl J 3j^>.jjqj ot!l Qj j 1 <a3 iIjLoj mi^II £-J 1 ( h l*i V <a CjLIU 

Lgjlii L;r 4 4aJjl CjI > "> ^jflMii Ll^ La (jl LlSj-C Oj±is\°\ S^ldJ tlilj JUuj 

jji^lj ^JLudI cjLoj mi^I cjLxL>»j Qjij <jl j^-o-j L^jI j cjI£j!jSL!I ^jl — A\ 

l» ^-j 1 ij I j {jAjjum ^L^xdJl ^JLc a\ ^...\ Lo j-ifc i JlAj nj^SLU 4_j cuLuVl 

. 4 1 n<i*) ^t-o^l JxJtj 4J t_jLi^ «4_uL^j 4j^Jq-L) 

1^1 2Ljj5m oljjjl iLauJj^Jfj iJjl^Jl ^ >L( ^jrtMirt-W 

CjIjJ ^ 4 C 4jjUI ^Lj iiVl J$ ,j\ iu fj\ Jj 5t^j 

Vja-a^j — SjUI) m$j 1 1 r> 1 1 jjI j inll ^^-J LLjoI u*iwl jj^a ^IjlIjI 

< nj^ p > jjl I i^i^-J . 3jLj uJI (^jjljlll) «CiKj~ m»^LjJI))J ^jjL»-li 
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<?L ill lil^l in V? i^jjudjJLl Ijl^J ^^>L>. l_4 jLw 

^j^SLJVI 4— ^LluaJI jl ,,.11 4 . jljll iCjM — uajJtl 

. 4_uj ^ 1 1 oljLlII Lr ix. 4_Lol£ 3 j 1 11 <j_ujL*aj 111 ("i'Xi < 11 4jjusL>J! 

. cjUj^UU ^^k. ^jLUI ttijjL>Jl cr 4^jJI _>L-a^VI 



Jjj-SJI *L_J^_l9 4j Cjj^xj 1 JJj-C ULc Jiw Ju ^1 Yilj£jM 1£LjjKj 4 a 

t LIoLl ^itjl . uJll ^-lAltl 4_LoL£ ^lt II f^jS (±jJL>u < a & : Cj I j j t~i 1 1 

^Ijl ^9 LHjlId I jl I IjLj iJbjlju j! c*JJ j ^ V Ju I nlr Jj <3j j> II 

4j3jJLU j^L 3juJL>Jl ( yu\j2l\ jLs si i^nll ^ t^j J^j l^xJI CjIj^ ^yi^. 

g uaJjl 4_Lal^ ^-ul^iJI jj! I JLA ^ it a . 4j3jJl1I 3jjJlj>JI ^rA_jlj-3JI ^1 JJJlitj 
0^° ^^^->> < ^ ' ^" jl L^jae-uJI CjLdLx jjLJo t^lj^JL j o (**) 
^ I - jj>-Lj fdr: J^Lrwl j jjU ^yi ^JjJI JUu .4 *jJlUL \ ^il Jul 

^^LoLCj ^j^Lfcjo I > pa 1 L_ij^Lfl ^j-llLajuo lljl^ ^jjj ( Ljr ij La j Lajl) 

(jl t- 1 aaj I JL^J . ^jJol^o^ ^_A>jj J cl 1 Lc ^^jLjjv -j^LHI I o^jLt^J 
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WUil Ujl! tijUtf *Jl jjJJt jlfiilt &jk 



. 3jj^n>tl CiL^hiT L yjVj-u^\ (JlLftJJ t4 j miill I J 1 4 > 0 JlA c-fljJJJ 

^Un jKIl ^ ^jJtiU CjULJI :4.nAjJJ 3 jAa 4 j j mill j-Al^Iij 

i4_< v ,.;il ^>£U .cdJ^ J£j E=mc 2 ^j^Jl <cj — ^, ^ £>^f ^j^Ij frcr4 i 

,<xa^_JI 3jmj>JI jjX. LaLoj 3JUju IjJ^al ^-JLaJ t^ajl ^£J1 K/ilSLi o Jj-xs LgiiLo 



L^jJ . 3 Ju JLC tl»VL«^ (^ja 4jgMI <JjVl l_3jUII jliaj SjjJl SI J ^JU 

Jol .Vill j (^Ij-xJI r UUV! j jIU ,V,VI) Ju^l a^UJI ^ Sjj^j* 
radioactive ^LuiV I J^LiiU 4^aLLii^VI j^oluJI^I avi 
.^u£ lh 8 Ij^j jjjJI oLUiil ^^aiitUlj ■ U1 1 L3 _a tracers 

Lai (J-uLlJ! JL?cj <jLUj ^J9 Ji>- Jlj .' ' " ^ A , lA L^U d^Lj ( _ y uJI 

^^-lJI ^JLlI! ^ AjIamU" jll^ il^i^ 

jjfcj *cli «-u jUU 14 jjtj jlLs ^li^j 4JL>. ^ oj^' ^ j 

. In a J-<-u^ 
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>i*Jt ULi 

3Lj_>J1 ^jJa (Jj'l^ ^LftiLftLi ^I^^nI k ^ulyLll ISojKj <Llj ■ n ill Ji* LgiiLo 

JlxIj cJj j£ JjkI <jjo ^Lc oljVjjJI ^ oljLUI olj ^ ^lalLa 

4 M.^llLa <jU i4 , *L>oVl ^jaj tdiJ j£ .4^»lj_JLl 5uliUx» V ',C i_3jUII 
CjljwLaeuil ^1 Lu Jiw jG <j — ^j)^ ill jLgxJj 3Lp* I 4 

joi jji^. cIjL^jj^^o ur^j) fi^j)"'^ yj) it'll! j ^ Supernovae O ok«fl 

.^jj^ JLjlII (jj-dJI CjLj-Laj ■ m ^Ja (jVI Lu JlI ^pajVI (J^j-C 3jjju^j ^4j-t^3j VI 

3 JuJ_>Jl cIiLa^LlLI j I i nj^ 111 ^ylll 4JLaVI J-uaflf 4jjJaJjl 0 Jubj 

^oWtl Jfi (jr^ >j J!vL>- ^ 4jJ j] .^IaJI j filJ 4jj31 J 3 j 3 

SjjjuaJl ^Jl Jill I j <*jJl21I ijjlill ^ ^jVl ^1*J Ly ixll ^ pltll 

4JloM.II Kj^aV 4JlcU 4^-jn.^Ii ^Ld tLiJJjJ 4 T m'ij . J>j«*H ^jlaLJl ^ 
LjjjjI (jX. 3 dljJsCu lojjjiuJl^ (jH^-J ^ < ulUVl ( rttnn4 ^jja 3JUa1Ij 

4JL>. ^^jVI In ui (j^i^l i r>-^ (jL^ lIU JlIj . 4_L(_u CjL-^_jj 3jlC JjtcJ 

jj^a 'it-Vi (jl III Suftj i^^UJ! 4 j j i r i ^jJ 4 iii_AjJJ f>J)Q<i * 1j frj) 
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-jWi *Jf jtfrii 

p^^i (^l) L^-jL** Sj^jll t_^ljSL!lj (S4-iiiit>o (^jVl oj$3 
jUoVI jll^ ^ j^Vl r,,^ ^Lib ^ 5U^jlU o'j^ u'^^J 

.J^JI jlSiVl 4jJJ^ ^jdl ^LJI 
UjIj Uljl ^1 uUl>:VI Ij^l {y> *L>JI c_^L>JJ ^Jx: l-.}U=JI JlcL-j 

Lc^j Jl-u ^-iAJ 'Jj^' O' <^J«^ (j^ ^ 

^Ja l^j (3^5 ^ktll CjIjjjJI fjJh Cj}L*jJI . L^lj ijj »-uJ Lj ^\ 42UaJlj 

j-4 j^i mil ^ j^jMJL! CjLIa ^Jbo l^Ic J^jlj ^ylJI ij V intl djjjj 

4jtj t lUH Jjil JJlU ^yIoj> tV> t uJI ^yJj JLJ JL>. j nVl J>ir> ^JjJLV 

SjjjJ! J_4juj . <LjjuDjVl 3j nil O^o La ^1 4jjIj Jj-aj *4_uj-*-uj Ijj-3c-ud 

J I Ju£ ^,11 J^tljJ t*l U jJtJ UjL^J t£ U? — ^ ^ — jiSLJjjJU^il 

X 1 1 >1 Uj~wt \ lZjIjI jj ^^js ^a-Lall ju j fljj j I 4jJLiLk <Jl r>» 

j I j^ijI uil ^Jbo ^Ir Juj^J^ i^j^Jl c_3^LiJl 3jJJ 3 ilJljJI 4l*y til J j <nj 

[jla CjIjjjJI jafc Jaajj . fj tt7\\n\\ 4_ya^jJ! Cj I j j t~ 1 1 L7 d mi 1 hmj * j m>I 

L 3JjJo *h1jj i-uVl 1 j U n 1 1 ^L>ijI ^jjjjj 4-j^>JI LliLajUiU 

.^jj>JI <_3}UlI1j oLLa^JLI j-a 

^uLiJl cSjLuaj Cj^LS[ Jus ^j^J ~ Ojjj^' < > ' n\g ^ >JI ^ lr> U Jjjo ^j^o — 
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I^W*. j^jiU^JI OU^ai ^^Lljj^J! dJjlu 
^ ^-A jJUjJI l_9>LoJ ^ ^ — uujj jJt c-u — cJI <jf <jVl (>*JJ 

< rtj'nn"i!l ^J3\ (jl J — -lo1! (j^a CjJl>.j JjJ c-J^Uo ^yic I < t.i^t 

cjUj^KJLi lis 1 jjl ^jVl ^ SLpdJ ^jLUI ( * } ^JLlLlUI 

. (J-*AJ I ^ i t -+T\ (jyjil 4_UJ^>J| 

Jeajlj^JI JS! JuJ (jylil ( _ r A iCjl jj^>J1 O <_ujJj tCjIjjJl (jl ^1 ~irtt,l 

(jl (j-ULiJ CjLjjj^>J! (jl SjiLa (^Jl 1 jtjjU 4 njn^ll jufc Ujj^Jj .4 jj! jrtj^ll 

jni 1 ^jx I ^ < ^ 1. 1 ujjJijb (jl (j^ 4J 4 I < r> II Cil j CjIj jjl (jUa <jJ*J lIuj 

Lib j j 1 <-i"^ 4 U mi ill j^l^JU (^ ^ oj'S nj (j? ^lo Lolla I J J Luo^juacw h_j^LLl!I 
0JlA (jx £j-OJ (jl J jljj ♦ (**) j^SJLi^ «-m mil mm! SjJoLia Sjj^a ^ a 

Lajjju ^juk (jij tCj^Lc Lil] ! jjfl i mj cjLujjVl (jf ^jx. (j£-<-> S^SLaJI 

(^ 4^j\jhj^II J^jjlII i^J-a^ Jaaj L ^il\ (^jb CjUaJj^-JI ^j I ^ — uruu 



DNA LjjJI J^b5^^^5LL>«^3U»JI *L_*uS 
u "ijlor (jl .4ljl4 jJL ^c^jubjtj i»u-ajjjtll ^Jjjil ^jUI <;LiJl 

gene u n>ll ^1 j (4^»LL^o £L-i»j) replication ^ mill 

^.^J^i , rtjnn-.ii oil . jjj^ji (1807 - 1778) jUJ ^j-Jjl^^l a. ,„i (*) 

.[^^Ulj 4^ljJ.i 4_Lij^iJI CjU^JI J^J ^>>^l ^jjl d^JoJI 

u-l:Velcro(»«) 
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ijjjll UjUit *J1 <*,ft£Jl jtfill fejii 

3 jbejubjj (AJilj^Jl jcjUi^ <>* JiUI) transcription 

2 'j^ (jl L?—*3 i^laj — <-uJ 5> j^Loj Jd" ml <jf Jdua^Vl <jja (jl CjI 
tfjjjj (. 1 1 i 11 j t JL>-lj (j-uj^j 5^fli*ill (Jjq^o — LjjJI (jjo — 3Jl^I j 

I j ^ > »j (jj^J S^iiil dj-A t_»Lftjj — J J^t^jj , 4_iL>J1 JiJ-i I JLaJj JjlS Jj 
^j£. 3 nl""- * UL^L>- J "< a S VritU Lj^L>J1 (Jfrj Lo <J£ cJa — j I Lxj — i_uj 

j^vj <j£. ciuJL^U v ,,,LU <jl£JLI L^j! Liaj.ahi ,,..11 L>£J1 L}U 

^"a CjL1j->JI <J-*^ 1 _p Ij^L>. ^lc J qj mi* m$ j < r> « 1 1 (jjl^LJI j^oj 4 jl<ir 
^j^SU ill*. tfr> l^J ,„> ^ 2L1±. J£ (j| ciUj Jlla .pn^V.ll tfLwl 

A ,^ LaJI 4_Iiwl LiJ! Ijl i>» ^JJ Jlas* J^.JLaj ^jjJU ^j$nU I J A Ujjjjj 

• cloning • -~ mVlj 4^£.jl>JI UvUJL 

3jl^1j ^ 4j>JI LjLuLSJ I '' T j~ 

I jla ^^lc SjMc - l^i^l . jjU'ill 5j£Jil jjcjkJ! (J^l SjljwIj all — & 

. ^ 1 7Ti t .1 ^ l^JLv Jjijlj-u ^jjt c^li (4-iic La ^^1^ i*<> ii^i 

5 la jjfc 4j^aJI ^ SjjI jJl CjIjI j 3tU ^^LcH i-u\ i'tc u A ai\ I A <jl 

j^j^jJI t Lxjj ^j-ijijJI J^LJulJI l-xj^ujj 4jI :4ijLoj| nllj ft" A VI 

I j . .< l^M^-l OJ^.! 1 "J **-r*i>^' Jjrt"inill l-iUI^j-^TIj lIjIjLxII! ^^I^JI 

jjjjjjflj^ t^j^JI c_3^LiJI (j^j^SLlI jlj^u^I ^jjlj 4 j . .. t ^LajjI frljl cjLjLjJJI 

Lajuc (j^Jj^JJ L^-uaLualxl (j—A C CjLjLjJJI (j^aAJ (jl ^1 ^jl lj A (jl 
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fjLa- ni 1 JjVt'i I Jfl mJI 1 1 jt i \V> Cjjj) In" CjIjLjJJI (JT lc I jufc 

.^jlSLaVl jJLfl J^JjiJI ^ }Lil£ ^,.1 Vm.m 4lnn.'i 4_ik.U9 Cil j CjljLill 

,j j)^"*! L^c I jj *"i ml <Jj)^ mm {J\ a j ^j^j^SLLI 4j^L>J1 lZjIjLulII Jiu ^£L! 

. 1 il in"! i ii a ^2 4jjIj^JI 4 i it, I "rfltl j^jjG £jJJ JoJj JliLa 

[J7 3 I j-Cj mi ^cj - ^Lxlofi 4j^3tJ 4_ftoxLaJI 4 J Jj->«J L*J 1 ^ t r 7\ j 

. jLftill (j ^ i <i 1 1 4-2 — *it>a nirt'J *> j I 4-clj^JI 4 — u,jL*>o 
Loj L^-xd j-loj ^ji 4 In n < II ^4-IjLc^ <l2jj-L=ljj t^^-JI ^j-stjj 
L^LjJlO UjjJlS-a ^ ^ m ^> i jj i4_uljjJI 3jULL> 1 m!t 4« mUII 4j Jjj>o 

^Li^ ^L>ijl ^ a (J-rtVu ^j^J Lc 4lfc>j L_4 <<1jLa 4_i£.j 

3jL>-j ^ j-AJ>»J J ^jIaII }Lal£ Lcj^ c-iJJj ^^iJI jlS^Vl ^j-a 3jL>.lj A 

1 jt^lj l£JLL£ (jl p 1 ,j 1 ^jISLcj 4 jo ^j— . 4Jj i ^_i^lA>a 3 J 

jJLu 4j<j ,n>iiLII SLujjjIjJI 4jjJiilil ^jlj t 4jjjU'.ll 4^L>tJt ^ (JrCjUV 

. i La I 3jL^lj 
^ 4j9i^tll j^uL jl^ll ( u t< i^) cyjijfl^H j^laUl (!) :l oJb qIjjU^JI 

j^LoJI (2) <.(^J jVl 4_^JI 4oLkJ! j^Ji ^Jl ojl ^ />LJ JjVl ^>J1 
^ru^La L^jV^Lw/j 4jJL>JI ^jla Cu^Hu\ ("m-v.) ^ tj iUII c_>l V*f tVI (Jj^Ja (j-c 

4 i-utj-i ^JjusjjO Ujb ^yJJ-A ^jl .(LU^x 1 fcljJj ^^Hl ^1 3 \Vl 

4aVi<t CjLajl t a ^ ^IlJI 4jLjJaj 4jj uaJjl Jjotf> ^ JL—^a 

Jja_OJJ ( j r I^>. I JLjJl^w. VLas^a Jlj-jV Jj^l ( ^SL! . I ^j-flj oIjj jjja 
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. Ljj-fiJ ^jjLUI tiUi j! i>UnA >J^Vl JLajJI J>Lx (jr aIjJ! li^jfcjU jU. 

L^la3 (jVI LwUJij r.^ iTl ^jLys (Jja JLvlj 4j? Lub-i! Ldufctj 

^1^1 JLUIJ^JL: 

.(j^j! J-ll ^^jjajjjJLlJl Cjlj^-La^jJl JlLoI 4j, ul j") lLIjLuq ^j^jus ^yS jjl 

liljl mil j j i niil (^ l^ilj mi »1 qltll (jl t nj^^jjl <iltJI (J^j — ull (jr kl Luaj? (^jJJ 
O-SfcJ djVLfc^a j^Io ^jJl I JUfc Jplj .^j^U'U I *m r r>La * j_l^> ^ l1*jJU>JI (JJj-juJI 
jj U i a ^j-fl ^IjjJb 4-uoL>JI CjIjI mi'( f nVlj (Jj 'l^J^^'U tj"^''^ Jii-A t jja dJU JL>. 
Lqj] aL»«jVl I JlA Sj-ajlII 4_n« loJI CjI j i nil oJLA (j-« 1 <^>t t > (jl * l£jJ"^ 

1 iiV I ^ylil JLxt .((jLpJI ^LdJ^ia jnm^ pl_Ls 4_ljjLo_4 ^j^a Lc^j Jjjw 

. LjL-ujI frjJLI jj^^Lj <jf Lr i*I 3jujuw ^1 Uj^Sj Lbjjb^x ^ L^ji 

IjJj^J Jl* (£>^l jlSLJsVl oJl^j 4j3jJW I^j mu£1 jjl u' J jl 

l£| i lj<ilr £j£ — o2ula i jjlskJU lJlj^ajJI j — 3j t ^-Aj i*i t > <j^j t J — m<ifl I J — A 
^j^LiJI jLUVI dUju c^j-A llLLuj .i-ydxJI l^jLaII ^jjJ ^jJal^: 

. 3jLj-4 LI i^i^ 3jlc12 i hj (^jJI ^^LuVt 11 ^uuj ^ jJl 

I JUb j-fa (jl ^ t j i Uj ♦ ^JLlII 4_j jiLaj ^ jjl ^ Tlj ^ J n til l_j^L-u VLj 

^^Lua] ^-Ja^A (j_^J I ^, 1 ^ 3jLc |«jl J 4>j_JL» ^5tJ <fc _yl^- (JlJ-t-uJI I -LA jLjj 
3jLc jl j->JI (Jjjcj^ " L -> jll 4jjLLs ^1^ 4-Ju^l 1 nil L>.j^Iajo ^ n ^ 1 M jj 1 1 

, j-tLL*JI J-uaiJI LLu^j-c ^jlIIj t^^jL>JLI (JjLiLo j_aLiII ^Lxj-u 

(j^J Lu3j ii^^ Lj^S Ijl j*» \\ LilL_)jb (jl i^jIiLillll ^ya ^jusl J j-A 1 <& i 3 jL +i3 

(jlj t LjJlSj ^J^Vl 4jj^ju» ^Ja ^J-«JI 4 "ijrt-w ^Jkl (jl <(j-tx4Jjl£Vl ^ 1 II 
I nnV d I o j I i"i I i oj \ SIu 4_j t*L I jjfc t^jJLd (jli 1 0(3 a tj^I lL ^ I (_^oj^C 
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<>fcj! tan 

fUiUD f^iLJ! (ju.Lu.Vl «Utt U Oii^ Aflj ijVlj . ((^^^ J£ ^ tfl jjjSjJI 

(j-IId ^ jj^ii jJUJ 3 4it — uij jJol^ J£ JipO <>* — ^ d\ 

Lltifl USj .<aJ Liajl (JjJ >Jl ^cjJLC Jj t<Urt4 L0L4J <jrU^ Ij at 

(jl ^ oltll j-j*lstll ^ 4 mjtjll Sjjt mil Juvl (jj LiJUII Jmnll (^is 

oVLtjJ l/SH 3 ' mrt'il ^-A j^j^j La LJLc. ^oUJl ct^JtJLi It" mi LI *1 <Jtll 
tj-j£Lilll LT ic La jn> mi l_jJjJU £)Lfl lLUjJ ♦ j j <; U ^flm mVi jLLaj £jL>. 4jfllr 
4_>JLua ^jjl I j U < r> jn-r Mill I JLA (j^J (jrt>. I>jj£ JLxdJ V i^Lj-a^ ^oJLc Jlfl 
4^jl mi 0 1 1 ^j^L La JL>. ^3 4jl LiA (J^Jojj . 4^oj_>JI Ll>. ^J^jjJI J a i >Tm 4j m^ 
. oJl^^ J-caJI ^yl^. j m"nj 4£jjlL1 Jj^^ £L-ujl (jLa 4jaLJI dLpJl ^ 

^IaJI 4t mU (Jjl 5 i^a^Vl Jmnll ^ — 5 C*itu3jt U£j 1 1 J A (^^k. £ 

(jja ^I^jI f^lc LJLc. J^j dj c_3jj-u ,Jx5j — uJLI LLla^j utx joij ^yS 4j1 j 

jljixVl jjr. LAjJ^. Jun \#\a LbjJo Ujj^ ^1 4<i u<ll 4^jjo4iUJI CjUujUJLI 
SjJlaJI ^jJl! jJ&IjIL-ui (jjft fJ-A ^rUjL-ai-Vl (jjfl Jo^ MJS I^JLt (jl ♦ Ly ^SLJI 

JiU j^cf JUAjkj C7 — lfij ujj uiUJI ljIjJ ji J^lj tfUol (^ (j^^ill (jplc 

- cUixJI 4 ulf I 1 Jufc J am'nj - LLo 4 j n i 1 1 (j! \jJt * . ljI jj-aJlj 4 5jJI 

(jjwLill (j^a Q^xSyu {ja ^JJ) m^J — II jJJ^I (j£. 1 Jl>- < nhVo jjJ ^4! (jj)^j m 

4ijLaJI oj j I J n"ir I j »4-i«ltH I jl mrtll (jt 1*1 j ^u^ljl j) mj (jf 

Sj^il (^ LujJ til — I j JjftX. ^^ic SjJloJI ^JJll ijjSu (jj (^jj^ laJI (j— « 

^> _ir ^yAj (^j^sLjJ! Jmrtll (^ iLt uif^j ( Jf jJl 4jfllt II J^jlII 3 jLc (j£. (JljJJ 

.(jjjuljjlj Jl>.I^JI o^-aiJ LsUj 4^j^Lq 

^Li^VI 4.,Ur I ^Uj (jt ^UII (>c ^ ^MUI (>i 4LUJI 

f> jlt"ill JiLo ^j^o (jjjLic LlA 1 uJJ . 4jj«JjuJI p(ft }j-=**> J^L>. (j ultll 
jIjlcV ^yjljiJLl J^jJIj J (^k- J^J tuiiJI ojufc t <i"«-tj 
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a»*kJi U§11 Ujkii tfJ! jittSi fejJi 

CjLj, mi oil ^rtl^lll Cu i ii-k i^jJtjJI ^jJU^Lw u-JUo Ljfj *(jj| 

^j^s ^jj — lm ^5tJ 4jI CjJl^-JJ CjLqj — i <i-hU frb^-LdJ L >-oL>JI jLaca 

S^jLc CjLjj)") i ,t a £A 4_La£,Lu3 3^2 I ir jJ^jj ^jl tL)ljJL3ti uJL( 4 «j tU 

oLajlall ^j-A 3j cIj3 L;r L^ (j-«L^>JI IjUb ^ ) i *n La IjjLjj i<j^L»jJl ^j— * 

Cpl £\3>^' d>— 43 3 lit a juudLI^, JujI (jl ^jjJl—Sxj <jl JlSocIj , 4ojl oil! 

^Lill jcLoil jLIj Ha\ jl\ SjGVI 4JU. ^ ^jlJI /\ olStVi M ,tl 

.g>UaU«?lj d^fcJI Jt 
pjUlll jljJaJl IjLA ijLi Jlj-oj L7 jJI 3j^nll LoLaj j^Ud cr^- 3 ! ' W-*^ 

Jjl>J I JU>. ^jal^l I JU* jf ^ t JUII J-lj — M< Jc itiJ — ilij 

— lJLI ^ .pUL oyt+b* Lr ia l-jjJIj 2ujIjujVI (j-wjlj II i-»>LL 

J^ cjj^i or ^ 3j^3 J^oJo! 4j«3 di-uJa^ ^ JlII w «jaL>Jl 

<j! c-JLlo J£ < jyw Jj-a ,jj9 L^j pi uirt jl 4jjIjJV djLxj 4_j <i! 

j^ijpa 1 1 jolr fjyuuA uj^Ud JJ>itJ j^fc ^^L^JI pjli'H l_3J — A ^jlS I jjj 
4jjj^-iiaJI CjI_JLq£LJI a ^ il - Llj^Ij - J^tU 4j^>o ^j! 

^jjj L>^ CjIj^L>JLI CjL^Q 4 ij ir> 1 J ^ I •" | 3 Ju Juli 4jjfl ■ »■ > ^SLoj 4 j pi til 

j^L Jloj pj 4 »-<aL>Jl ljjO Jc 4jUtl,l jj^jjJl CjLcL^ ^jl J 

. I JLA (jyjlj 1 U-v ( - 1 m j ^yi JLx I ^jl (jr Lojt^ .Cjj-udI Lojj (Jj tpXtJL) ^j-d-JLi ilJLl 

4 <»ljj ^9 ^ Julolil J o t tl lL»j di J^J-^ LT^~ cJ-"^^ ' 1 o n*w Jjt J-u 

2uLk|) «LH*i Ij^am ^ l» M 1 ^ 5C j" u e ^ H^ 1 
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Vfitell lilt 

k-£J! Jul j^jxj^ieJJ 4^1jJCjIjj^ ( j^jJ! Oj^. 1 t m»3 4jujljej I JLcLcu-* I jLL-ul 
jryJI j^J OJU£,lj .j^Jjj^j £jJtill (^yj — lu Ja!s ^-A j^s ej^UaJI <j£j OlJjJj 
^jLaj! L.t>j La Ijl <e-J>LLJI jiaj tSj-w J^LlLI oLclfl u-ukjl j1>^lj 

j±L (jC u iqih ^jjl Jju^J Lo jl * ((jr^Jjlj^iAJI j^a o±Hr^ L)' — J-**^ ' L^ 3 
Cj J iliJ^ . ^ ,„n'> ^ Injof Lois jLil <1^LU! oljL^I 0JlA J}L>. JU-a£ 

cjL>L>.^I j^a of ^ u ttKc ^L>ol ^ jjj j ' "J (J^UIj ^LuJL) L-j^i Ull £Jj 

La jl I jjfc ^ it a . ^jLLu O^j ai 111 (jy ^ LajJjc — iuijJ Cj^LvJlII ^1 ((4>jt mil)) 
.((^LlII JU^ jjb» Jjit Jj iL7 jal*Jl £4iU ^Jk jj-u-J c-J^UaJI cVjjJb 4^Luj jl£ 
4_x9 j^3jju 3, I j inj4jLy"i i ill ilJi^^IjLJcj i nl jl^J j^ll 

oLL^y I ^yjfcL-bj jpLuJI Jjb ^j-uL-ul ^^i^. jjjuajjl cjLwjj ( _ r lc jjl i^>jm 

Ijjcjo-oI Jl^j * jVl ^-AjjL-uJ LlLiJl j_4 IjjL^ jl jJil !jLA^J.((4-fcj^tjuaJ!)) 

. Li-Jo I JlLu^>. (J-u-l! I JLAj >(J glttl jjftjjfeil j-<3 4J4JL4^uJ La (J£ {Jf ^ i IjL^ 

cl»U-aL>JI J-cU-c ^ jn-^ Vl I j ^ «.ll jjja jl 1 «Lu cdjjlj 

*La£.I jL£ ^JL>ol ^i! j^a (^>^l ^-J-*) IjjUr <y& ^eJI 1jLA ^ Ll 

4"iUq Lo I jltnj jl ixJUAJL OjLH* ^ t>° J^^' '<j-«JjJuJI oi^A 

^jLj - LiiJj ^j— jo ^-c. jJI ^^L: - ^jl ^ — ul Juj . .nnj^a ^ I — jl 

Sjuj*. JjoLtJLI udjj (jr a^. - Ju>lt oJJ 4 <ri aLLo CjLl^L^JI J^j^j 4-udL>. J^l^ 
. 4x4.lt II 4-9 1 nMi 4 -r 1 1 1, Lvxd Lol^ . <il J"i <u - <n"iTl 

t^LuAJLv 4_p_i_uJvjJ ^ K tl ^ j^-^'j ^1 jJI 1 jlib ^X.JU ^ jJI JjVl L4i tl 

4 < hi l_jjL>o LujJ jij^j of ( 1 ) :<-dJ j J-«jJ ^jl'injjJo LiJLiAj .^j-i-o5 

(j^o Lj! (jl , \ rtlr Ij . a- "ill 4_ljj lmV>. 3L^Ut>a J^cju jf (2) jl (3 J xAj 

. I^JJ^ I, t J<1 A (j-a-J J^jjl j^sll 
SjjjJI Jl ^lo J^oX. 4JL>. ^ya J^jJ.1 CjI Jlaaj JoLal>.Vl 

(j£ 4 > c-JjLtuJI ^Ij-tl ^ j i uLS I ,^^jJu jl 4_jUi 4-u-ulj jJI 
4_uc3ljj l,.\ntl ^1 ^-JjLsLUl Cx_»L^ UK 4^1 4waUJI SjL^UJI jl . I a)I jjkI 
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l*tl*J1 J*J$11 tijUU ^^4lt jUlf Wj b 

j^yl^ t-jjLflEoJl (jj^J <j1 oj^Jj l-^J • 4 Ifl i ii (j^yfclj-J 4_laj uj Cj 1 j j -vj 

JliLa . I^jlr rilorj L^JJUkLi ^^Hl aj^a ^ J^Vl ^^i^. L^ajf l_sL£ j-lL - 

^ diLlft J^jja j_9ljJI ^JLc JjjJjuj V . l-JLLJI <Uli"j U/q 4ln~st 

^jlc fj\ Li* jj^LuVl .U-Lj .(3 3_>J^9 4_jjlL 4 ; m. I j^aVl t 4-iLUl ^^k. 
ijja lc JfStjl (jl U"< i_uT V IjIj -c->j i»LkJ1 4Jj^j Lo j Luaj jl c-JLLJI 

jjj tUjntl >i^Vl ILULij idL±^\j J^UJLl j La ^ ,4 l^jjJLI 

.j^IaII ^j^UI 4jju^^iJI — «-Jjjl11 olj^-lll ^ ^ j^jVl cr k. jli^j 

Jin) 1 ftl iSij^V 1 ^ ^ ^ A i t jjl til J ■ U'aVI jjj^j ' <_i <a itt I CjI j jJ^sLl^ 

u^jjjG JjjId ^ dilli JliLa LaJl ^jj 4_ioUH ^sLalll SjLjJ ^ j >*} 

4joltti 4 IS 1 n 1 U 4-LoK~ a oljj-La (jjjjjjG ^ Li jjuiJj^iUI cIjI^j A 



267 



^JLC-Lill ^LuVl t-j^LLJI g-1 Uf.l < k M-w ^ LaJLflj J>5*J CjLiLxjJI tJJb * j-lo 
j-uUil l^j ^yA 4jUI ^ 28 f^JI JL>UJ . jrtjJolj^J 

{jA j±£ Jjx. dJLjb JIjjV 4Ji1 ^jUAJ I j 4> jV i^JLJtui] 1 fWi uuJJ .^UlL> 

W*JI 4JjVl L^jLd! jjb^ ,4JLUI S^kiJI ilitjV L** pK M,tl 

I r.jjH 4_<_uJI f-Lo ^ £jj iiill Uor ^1 <4_La_j cuJI 

1 jLa : Jj 1 rui H ^-Ll>a J I j in U-ijJflJ *JJJLj i JUfcj < - 1 1 1 j II 

<j-3fcj$ . jVI 0 1>» till j Ijrtn^j ^cJ 4jMj (jl ^^Jjlj Jj i4j«UII 4fJjVI 

4jV 4Un'i *JU*j .4j<J.0l 4_^-«Lw.Vl <-3jLaJU ^Lu/Vl ^ LoaLo 

t^jMlo J-ca3I ^4.Lljl J^jJH jg^lt LI (Jjjij 4jI ^i: <ajI J udLiA 

^-Apljj I ^rtl^ (J^lnyj iiajliJI SjUVU IjLl^j ^ 4JL>JI djla ^ya ^-Aj 
.iJLJLI 

3^1 j-H Li4>o 4jI ( _ t Lu V ^jl>JIj SjjJI tjrU JjLaU *jJU 4j3 ^jt>o ^jl tiilj JLLo 
.^L^j^al * f « - 4.1 7r ^ 1^-^ (jl ^ ' 1 ^ . ' ; ^ _jl) «4jLLjlaJ1» jl <(^1aJI» 
4.j o 1 1 II i_3jL*JU (jLiiij j llj a fjjo*. j^ijI * 41 ^IjUJVl ^jj 'lO^' 3jLulj J^-Ll jf 

t 1 mifl Jt Mil -^-jZjjjz ^}\ LuLilj ^jr^V i*iiH J^Jcj ^j! 4jI cu fjji ^juiaJ 4jJjVl 

.4jg.UII Jrt«ll 5jl C 4jjJ OjJal ^^aic i ^1 ^l>. ^IstJI JL« 

ij$ (Jjjt-j (jt Ul uuj V Luf t 4jJIjJI 4JLJL>JLj j-oj I I iAc l_j 
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^Jloj <jf g-oLlmJ Ujj 55LjliJI S^JcL-tJJ Lr a^l^JI l-SJL^JI La : jLtuJ dJJjJ 

4j>JLa>9 I ^ Lie I jrf ^ j j< <ViH (j C j^SUj U 4 cU! 

. 4_ljjjLHI jj^ll frl t>\C Ij ^ i.irt'tl ^1 alifl II JLatua 3 JLajub 1 j! Ja5 

^1 <ua jjuiJ ^cLtiL ^jrjiju lIII c-^jjjG jl cJLUl Jmiill ^ iXjl U£j 

^ f i n"n ( nj^ . ^ 3 i s\ i ^ V~t JLjt^a ^jL>> LLtix9 4->J*LaJt ^ A, lij — il 

S^j^iiw JLLj j-jliv LL^ jx. *! jT c >j^j 

cIajIm : J 12 jj .^ja *~ <U jlljd (j^>» j-a 4J*I mil £ JL& <"< mi^U LaJuX. 

4K Mill .J UJJ (jja 1 m.nVifl La \ m^i m. jL-*jj £jJU5*Ij (^SJ 

^ 4 ml Ljfj . « 4_^tj>.j_ll ^jt j-SJI tfjuk (JlLa 4j jJ (-< mm! i U i n^lll ^jnV Mill jjl 

lJlj£ ^4]! ml <j 1 CjJjL>. . J^LJI ^Lsbjl < \"t V a 0_u£ J> 1 <wj*v ^^j^Laj 
1 <i m a LoLc-iJ .^m 1^ V~ Cj^Lxl^j ^jl->* (jl iliJ ^c_£j1jljJ3 IjJLstjl 

^yk. 0*L*. jl ^LjL^I ^ 4_Hal j^Jlj *4 J*>jll *U uiVl 5L^l^ ^1 

t 3^^>^» ^ jjj I » j 1 « ■ . «j I la U n <n Vill ^ Ldjju-d lJijLa!)) : ^LlII j^eJjl 
(j>a ((Jl ^~ ' "II ^Jjusj^a tf^SLaJI jLuajI JLuaudj^ I 1 ^> gfc um cJlj La I » J «« *ljVI 

^Jl ^>>-jJI (jSLcJg ^1 cr^i 1 J '•• <! ^b ^}^~ ^ 4jlaL>JI 

*.lj^JI ayj £\j — Ul cliVLx (jj^j_dJjj jjj — I_a^) ^t>.jJll <:U — uiVl 

4U iV, (o^Vjj ^>i' *'« "'Vi ^ji juij 

jljJi^VI ( j^LJ^) La — .iuftj ^ItTt 4Jl — <_uja ^ (^jjlj LajJx. J)l , ^Lp- Lj 3 

ajjLL J^B_t*l_5 c_>j — u,L>JI ^1 (J^^LkJI JjLxl >LSa ( j-^>» JliLa 4ct j£^$JI 

Cx^jJI ^/ ^JUX. (JjijJ . L ^oJ^\ ^Lua J in" 1 nl Sl^Ltja ^ J^jOJ J^jlJ 4jj^uL>* 

,5^^ LLiaA ^ 1 .^^ .-.ii t Lj ^1 :Golden Rolodex jil i^LUi (#) 

■ [ ^jlll] . LaJfc Ji^tj lI^j^jVI C»L^-ui jVI a Cik _L5j 
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LuL-i^l frl^jJI^ja^i^V Mill ^LUJI Ijjfc^ j^Luuij. jdJI Ji-lj 2LAlistJU 

l_35L>JI (IdLoj L-flj-cl J I tL^jfl (St- j! ^ylil 4jt — lJU <_3jjjuo jjfc Li Lo^3j 

fu**ljl o>ij£j 6d>^ tULJI t>a U flhtll ,j\ jjlj} 

jJi^l (^yic ^-A c^LajJ! SLi^Ull (Jd>k 4 ' ^^L-"VLj 

1 i ilr 1 (j I 4j 1 ^ i 1 1 ^yS I n">r Ij . <±*j*_JI £jjusj-<o 4Jl mlL ^^Lxj 4 ijt 1 JLjca 
. j'i^ jjlu LjjLs Ju«o I 4_}^Jaj La 1 mj < hLj <?jIjJs jJ*- Lj 

^j-uljjJI {_ya <C jot- I I a3j (J^jJLJ tZ-jl^ ^jl c-JLtJI ^ jjcJJI 

i4-u^Q CjLS9>Lx <Ji£aIS <j1 £jJl*j La 1j_uS jl , U K £J1 jjLLaJI Ifljlr ( .Uj 
cdJj nil uj ojUI *>JUb J-A :4j<ilf (JjL^ ^^ic * lg_La jJj 

JfLo ^jdUO^J Jl>-jjj Si, n* a ^J-ULt I J-A Jjb S^£,j_M 
JL4*JJ . 4 aC^U, I ^Lal »lj j-^tl oLajlxxaj ^J-^i £j>^Li JJL J t^Q *l>>4 

La ^J*-J - p j £ flj J^gji tLcJU — i_u1 ^1 4ji>inll <J>ljj mil j^o_aL>m 

La LJLcj . V j I JjLaL>m ^ II 4 j ^qjJl2j 1 A 1 1 » 3 JiL^ tlJl 

. t j\^L»JU LT i^. 5jL^-»i ^jjkj jJ^JuJlj ^^"r nil 

4_jJ!j jLdJ! p^Ut oil ^ISL^-V! ^ JL4 L^aJJ CjJlUj-uI Ljr jJ I ^jjLlM ^JLA J-lOJ (JJ-^yJ 
ujIj i^Vi mull jljjj^ui JubCj^jj^^ xJaB ^ 

jV! ^ oji I nc LkJI 4.oiL^tl j*j— *^>L (^dUJI ,4— lu^JI 

^JJ 4.aJ nil SjL^-iJl (j I ^1 jLu-o-LaVl {Jf A ^^JoLoJl <-Jjj . m ^ j^Su i-u m'^ 

4 I < n l ( ii dJJ J JUu JJLv L^j 3_0JJ-^ (Jj i4li*oJl 4-djjj ■ ^ LLu_ujJ» 4 1, 1 
SjI^miH ^^Jj-til i J^iJI ^j'^J ' .^5L>JI I JLA Jjjs jl JuudI (jUuiJ j^jLaII 
S^jL£, JlII jLpJwl ^ J^k S^^JjJI j^o'i-r 1,1 j^yja 4_aLlj J j i ii a jJb Jjb S^ 

.3jljJL>. jl 4jjJaj ^jjn" Jtic »1 gl« JI 4-ii^SLdJ La LsLoj j^Lloj jKj 
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Sjlfl Hi 4j i-uUlj jJI jj* ljufc jl dJjJU jl jl^AJ <U*-fcVl j^aj 

LJb^uj fjf\ 4^ufc q\ j-A 4j tnriH IjLv j_^jJLI fr^ miIIj . £j\ fi \ U 

ij o 1 n"Ti La LlILLj . 4^, I ml ^ji> m£ I jj-Sj <jf (jh I 4Jujfe ^lf, (j^J 1 JlSLaj 

jj^I jJLp CjIjI^ Mill (j£ I JUJoo JlLa j^a 4jolr j if ^juLua CjUIjj^VI *j A 

4 — (.oAj j-lojJI ^ya U^L>*il 4^ A jl ^jJw I SjLuu jl - (jj, 1 mill 4 A)L^ 

J^£jj . < n «»■ ml I ^jJa 4 j 0 1 1 II I (Jjl I jJL j-L>* i-ujlLI ^LaljjftJJ 

t LuaJU ^inii jj 1 n^Lb 4aL&Vl j^a jl una j Jl3 Ly lc <:lj-p- 1 J JljJ Lo *ljl 
,4jjL^i ^ju-aj |0^jI jj-ij jl ^xjjjl j-lA i^jLoJL LLLLa j-aVI j_a£j j^J 

c_i^J — jl mi j 1 in I VI uiJ j! j£*J (_^-ll 4-cL»-II xjLHII jnti LL^j 

:4j<iMI Sual J 1 oil djlj LlinMI JjLl3 ^ 4oj1 mnllj 4-LiJtH cZiLt^Iaell 
^^ifi. jl <iV VI ^1 Sjl c j^>.lj3ej Jj^Ij JL*_a *Ll>l j^a ^ I j 1 1 1 - 1 

j*j ^JjJJI lIiVI >. tfrlj mi p j'^j;^ J I j) uh! r I j ; >■ II J- — 2 

. Uai. Ji^ll L7 k. ^la IjL^-lj jp3 ^LhH^ 1 
4jUf ^ 1 j I 4^jl^dI ^Ij^>JI \£ I Jti>^ 4 jl or - 3 

^LsJI pjU" II JL*_o L;r 3 4_uliij! 3jlx>Jl (j^s ^j^- mil Jk^JI fj] ^ jJL_jjj 

»l aJjJl < j^a 3j t <na ^ i-uJ ^1 £ri_l]oljJU £-±<^ > * Jj^o (J^^ u 9 *' J *^ 

, 4 0 j t, I LjI innll 4-loL>- jilji J^Suij CjULuJI J j I ^^1^ SjJ^I j 

>p(3 1 n 11*1 1 »1 oltll 3jjL3 ^jiU'i 2l1xL>JI ^ jjL?tlj i—3 Jl^JI I JLA JlLa jV dJJj 
jj^a ^jSLftlii ^j^UI t-iJjjGJl ^3_aJ (1 ) :i_3J^Jl 0' (jr*-Hi ^ Jj 

oLajltl! (jA 4_Loiit-} ^.jJLl Juj^j (2 i^JLuaoil 4LLHI j^lC ^jLcjJI jj^"-* 

.4j JjI frl^i^l e?' iA^i Ji>» jl ^ jlitjV ^ualSLII 4^L^Sf1 
. _>LijJ! j 4_u^ lit IT 4-4jLuo lIj I j Lui*. Li I jui ^y-aj ^jJ i^JL^ (jji^- ^-tj ^jjjLlIL 
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<jl_Aj f£>JI jlj^>V UJI tJ^LbtJ ^1 ^UjMJl CjljpVb url—iLl^ll 
. jijjllicj ^flrti^Jo O- 36 ^ 1 * * ^<u jdJLdAja <JjL*un 

jl .Sj^LiJI jjfc ^\ JUJ — ii ^Lujl j*JL*J fj^j In i J ^^Laj jjia ju <j£Jj 

jjLuJ! ^1 inj i n ^jl^ i43j-c! La <j^3jJLJ ^jjiLiJI frVjjfc <jL£ I jl» (jjJjJL 

ft ^ 'X 1 i4u£JL>. 4 jlLv 0 it a La <u j^fljju 4j n )->Jl 4 a£. ju>Jt 

4 obAJ ^ A glxJI 4 j j 1 r I ^jX. 4 n l"< V^aj 4^aJLie_A 4t»j"m ^Jj I^Luoj 

.4lL^x>. ^ jJI ^jU"ill ^Sl j Lie I ^jjj ^ l£]j us 4 j ilr Vl Cjjjuaj 

^jJI ^y-st^j tjl OjIj i^jLaJl ^gjS^C — i_uj . 4j pit II 4-uJ^Vl u-fljLtll /yj 
V ^jJI » u All jp3 « V jt ^LuVL (.yJjVl ^rj^f^ll g^iJI UiT <u^>j£L 

al±Jt> Jj>-! jjuj JjqjJI I ijlr 1 * tO^jJl u_9jl JlS 4j I jjfe 4jlf c_a^i ^ 

^ J-iia3l jJfcJ Lr l£. IjlA j-lC <jIL\~uu Jjl^ (jl <■ < iii^I Lollxj . 4JL-JLI 

JirxiTI 4_j LUI^ ^jJI jjuiLoSVI 
. la^^J^jUlj ^d«J! juvi V tiiojtj jj^V cdJa£ 1 ; U U ^ j . Ljw^JjJ^UIj 
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J^Ijscj 1001»j i«2Lj]aL£]l 4_JjVl L_fljUll ^j^l^w :4^U]j^» ^ 

jjJJ iJdVi ^ J — iljJLl :^JaJI 4tj^>U))j iH^cLJl ^ L$l9 jjla ^1 ^j-al 

. 4_A>a^Lc^M Cil i^JLI ^j-* j/*'^ ^ ^y-oltj I jl iVxulJ (Ji-*i * 
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i4jljj) JljJL>. ^j^o ( 1 1 n«u <rtU : Lajw^Lo 50 ^j^J 4J ♦ 
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